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PREFACE. 


It  has  long  been  the  wish  of  the  translator  to  offer 
to  his  medical  brethren  such  a  work  as  this  little 
treatise  by  his  former  master,  Dr.  Giraud-Teulon. 
He  felt  that  any  such  production  from  his  hands  must 
draw  largely  on  Dr.  Giraud-Teulon's  work,  both  in 
manner  and  matter.  He  therefore  sought  permission 
to  present  it  in  an  English  dress. 

In  this  work  the  author  has  endeavoured  to  place 
the  principles  of  the  more  abstruse  portion  of  modern 
scientific  ophthalmology  within  the  reach  of  the  general 
practitioner.  This  he  has  done  because  he  knows  that 
to  many  of  his  medical  brethren  in  that  position  both 
the  mathematical  knowledge  indispensable  for  dealing 
with  its  problems  and  the  time  necessary  to  acquire 
such  knowledge  are  alike  wanting.  The  rapid  de- 
velopment of  modern  society  renders  it  more  than 
ever  essential  that  the  general  practitioner  should  be 
fairly  initiated  into  such  knowledge,  since  in  a  lar^re 
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majority  of  cases  of  eye  disease  his  is  the  opinion  first 
sought,  and  upon  his  advice  very  frequently  hangs  the 
welfare  of  his  patient. 

The  translator  believes  that  this  work,  by  its  sim- 
plicity of  arrangement,  unimpeachable  accuracy,  and 
marked  conciseness,  will  thus  meet  a  want  which  books 
covering  the  wide  range  of  diseases  of  the  eye  fail 
readily  to  satisfy. 

The  division  into  sections  and  the  careful  indexing 
will,  it  is  hoped,  enable  the  practitioner  to  obtain  at 
once  the  information  sought. 

The  author  embodies  in  'an  appendix  some  very 
excellent  rules  for  guidance  in  examining  recruits ; 
but  as  these  apply  to  the  requirements  of  the  French 
military  system  only,  it  has  been  thought  wise  to  omit 
them. 
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THE  EYE. 


^3 art  fiv&t 

.  GENERAL  IDEAS  UPON  THE  PHYSIOLOGY 
OF  THE  ORGAN. 

I. 

THE  EYE  AS  AN  OPTICAL  INSTRUMENT. 

§  I.  Tlie  Eye  is  a  Dark  Cliantbei*. — It  has 

been  known  since  the  time  of  Kepler  that  the  eye, 
considered  as  an  optical  instrument,  is  but  the  camera 
obsaira  of  the  physical  laboratory. 


Fig.  I. 

The  art  of  photography  has  in  our  day  so  popular- 
ized this  .instrument  that  it  will  serve,  better  than  any 
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explanation,  to  convey  to  every  one  a  clear  idea  of  the 
mechanism  of  vision. 

Imagine,  1st,  that  in  the  photographer's  camera, 
placed  to  receive  the  image  of  a  landscape,  the  ground- 
glass  screen  upon  which  the  image  appears,  and  which 
is  usually  square  and  plane,  is  hemispherical  in  form 
and  endowed  with  sensibility  of  a  peculiar  kind  (retina) ; 
2nd,  that  the  object-lens  is  formed,  like  that  of  the 
microscope,  by  the  association  of  two  lenses  juxta- 
posed (doublets)  the  cornea  associated  with  the  crys- 
talline lens,  and  you  will  have  an  exact  representation 
of  the  eye  in  a  state  of  rest,  that  is  to  say,  of  the 
eye  receiving  upon  its  retina  a  clear  image  of  distant 
objects. 

A  representation  in  other  respects  entirely  to  the 
advantage  of  the  living  organ  :  for  the  properties  of 
the  lens,  and  the  appropriate,  hemispherical,  form 
of  the  screen,  insure  that  all  the  points  of  the  screen 
shall  be,  in  the  eye,  at  the  exact  focus  of  the  lens  ;  its 
entire  surface  is  a  focal  surface.  Thus  the  objection- 
able blurring  of  images  at  the  periphery,  from  which 
no  inorganic  camera  obscura  has  yet  been  freed,  is 
not  observed. 

§  2.  Centre  of  Similitiule.— From  the  perfect 
similitude  of  images  with  the  objects  which  form  them, 
geometricians  have  concluded  that  in  the  eye,  as 
in  every  camera  obscura,  and  more  especially  even  in 
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case  of  the  eye,  all  the  straight  lines  which  may  be 
mentally  drawn  from  a  certain  external  point  to  a 
corresponding  position  in  the  image,  should  cross  each 
other  in  one  and  the  same  point.  This  point  has 
received  the  name  of  optical  centre.* 


§  3.    liines  of  Tisual  Direction ;  Centre  of 
Sensorial  Projection.— On  the  other. hand,  if  we 
regard  a  collection  of  objects  placed  before  us  and 
wish  to  reach  any  one  of  them,  either  by  touching  or 
by  the  aid  of  a  projectile,  our  geometrical  faculty 
does  not  hesitate;  the  end  is  accurately  attained. 
Now,  as  between  us  and  these  objects,  there  is  no 
other  medium  than  the  reaction  of  the  sensitive  screen, 
or  retina,  against  the  local  shock  caused  by  the  pencil 
of  light,  we  must  conclude  that  this  sensorial  reaction 
creates  in  us  the  idea  of  the  externality  of  the  object 
exciting  it,  and  at  the  same  time  gives  rise  to  the 
notion  of  the  straight  line  which  connects  it  with  the 
corresponding  point  of  the  retina.  The  screen  or  retina 
is,  in  fact,  the  first  of  the  organic  elements  which  the 
light  meets,  and  which  is  found  to  be  endowed  with 
an  organization  in  keeping  with  the  part  performed. 
This  organ  offers  also  to  anatomico-physiological  ob- 
servation, a  peculiar  layer,  in  the  composition  of  which 

*  The  French  and  German  schools  at  the  present  time  employ  this 
term  m  a  different  sense  ;  to  avoid  all  misunderstandings  the  term  centre 
of  similitude  has  been  substituted. 
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it  is  impossible  to  refrain  from  localizing  the  qualities 
of  sensorial  direction.  It  is  the  layer  of  rods  and 
cones  (Jacob's  membrane)  which  constitutes  a  bed  or 
mosaic  of  small,  extremely  delicate,  cylinders  im- 
planted perpendicularly  upon  the  sphere  and  repre- 
senting materially  the  visual  directions,  or  secondary 
axes  of  refraction,  corresponding  to  each  diameter  of 
the  external  sphere.  (See  fig.  2.)  A  second  conclu- 
sion from  the  same  observation  is,  that  all  the  straight 
lines  of  sensorial  projection  or  of  visual  direction  cross 
equally  in  the  same  point,  and  that  this  point  is  none 
other  than  the  centre  of  similitude. 

§  4.  Principle  ofExternality.— It  follows  from 
this  that  the  special  sensation  attributed  to  the  retina 


Fig.  2. 

The  hemispherical  surface  m,  b,  c,  a,  m,  is  anatomically  constituted 
by  a  union  of  small  cylindrical  elements  of  about  three  m.ll.emes  of  a 
millimetre  in  tlrickness,  formed  of  nerve-substance,  and  of  which  the 
direction  is  that  of  the  perpendicular  or  normal  to  their  common  surface. 
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Such  is  tlie  most  external  layer  of  the  retina  (Jacol)'s  membrane)  ;  this 
it  is  which  receives  the  image.  Wlien  a  rod,  the  point  b,  for  example, 
is  influenced  in  any  way  (by  light  or  the  excitation  of  phosphenes)  it 
does  not  perceive  in  b,  but  in  B,  some  point  in  the  direction  ob  prolonged 
outside  the  eye,  and  in  this  direction  exclusively. 

0  is  the  centre  and  also  (§§  I  and  2)  the  point  where  all  the  lines  of 
visual  direction  intersect.  The  white  external  envelope  represents  the 
sclerotic  in  continuation  with  the  transparent  cornea.  The  blackened 
circle  the  choroid  and  iris  (uvea).  The  internal  layer,  the  retina,  reduced 
in  the  figure,  to  the  layer  of  rods  and  cones. 

is  not  a  sensation  of  contact,  of  touch  ;  it  is  a  peculiar 
sensation,  siii  generis,  which  creates  and  locates  in  the 
sensorium  the  idea,  the  notion  of  the  external  situation 
of  the  object  to  which  it  is  due  (otUness,  Porterfield  ; 
exterioriti,  Serres  d'Alais)  and  the  determinate  direc- 
tion of  that  object  in  space. 

§  5.  KvideiBce  ot'tlie  I*roi»erty  ofI5xtei*iiaBlit.y 
1>y  iueaii.^ot'PUo!ii»1iene.«i. — To  picture  to  ourselves 
this  special  mode  of  activity,  let  us  excite,  by  rubbing 
gently  with  the  finger  a  point  on  the  posterior  region 
of  the  eyeball,  the  manifestation  of  the  phenomenon 
which  has  received  the  name  phospJiene we  shall 
there  recognize  two  distinct  elements  :  ist,  the  general 
sensation  of  contact  of  the  finger  with  the  tunics  of 
the  eye  ;  2nd,  the  special  sensation  experienced  by  the 
retina,  viz.,  the  appearance  of  a  small  luminous  ring, 
outside  the  eye  and  in  the  direction  prolonged  from 
that  of  the  diameters  of  the  organ  which  passes  through 
the  point  excited,  the  line  of  visual  direction. 
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§  6.  Definition  of'tlic  word  tfo  "  see." — To  see 

is  therefore  nothing  else  but  to  perceive  external  ob- 
jects exactly  ivhere  they  are.  Sight  is  a  sort  of  mediate 
touching  involving  the  ideas  of  externality  and  of 
distance. 

§  7.  How  o1»Jects  are  seen  erect  altliougli 
flie  retinal  images  are  inverted. — Since  all  the 
visual  directions -cross  at  the  same  point  within  the  eye, 
and,  on  the  other  hand,  all  these  directions  correspond 
to  the  exact  situation  of  objects  or  their  different 
points,  it  is  clear  that  to  an  exact  or  erect  perception 
of  the  situation  of  these  objects  must  correspond  a 
reversed  picture,  an  inverted  retinal  image. 

It  is,  therefore,  neither  custom,  nor  education,  nor 
the  teachings  of  direct  contact,  which  cause  us,  as  it 
has  been  too  long  termed,  to  see  erect  by  means  of 
inverted  images.  The  faculty  of  seeing  erect  is  a 
faculty  innate  ;  its  seat  or  its  organ  exists  in  the  cylin- 
drical retinal  element  set  perpendicularly  to  the  sensi- 
tive surface,  called  the  layer  of  rods  (bacilli),  and 
whose  mode  of  perception  consists  in  transporting  its 
sensations  outside  of  ourselves  in  its  diametrical  di- 
rection. As  for  the  picture  which  is  reversed,  it  is 
geometry  which  reverses  it ;  but  it  is  not  this  which 
the  sensorium  feels,  this  is  the  object  itself;  to  see 
being  nothing  but  to  feel  outside  of  oneself,  at  a 
distance. 
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Observation  of  the  first  acts  of  the  life  of  relation 
in  young  animals,  observation  of  the  development  of 
the  visual  sense  in  those  born  blind,  following  the 
operation  which  gives  them  sight,  concur  equally  in 
establishing  in  an  unimpeachable  manner,  that  the 
notion  of  direction  in  space,  the  notion  of  space  itself, 
are  retinal  products.  Faihng  the  help  of  sight,  or  its 
traces  in  the  memory,  there  is  no  conception  of  the 
relative  position  of  bodies,  of  their  distance  ;  the  retina 
is  the  birthplace  of  geometry.^ 

§  8.  Tision  of  Surfaces. — Just  as  the  whole  of 
the  hemispherical  space  open  before  us  is  depicted 
upon  the  retina  in  a  single  stroke,  and  as  a  complete 
picture,  so  the  retina  perceives  or  sees  this  picture  in  a 
single  effort.  This  picture  has  received  the  name  of 
superficial  field  of  vision. 

§  9.  §eat  of  Tisual  Attention ;  tlie  Optic  Axis. 

*  The  properties  whose  localization  we  have  shown  in  the  retina  are, 
we  have  said,  innate.  This  word  demands  explanation  and  caution ;  in 
using  it  we  wish  only  to  enunciate  an  obsei-ved  fact  and  not  to  decide  a 
question  of  philosophy. 

In  using  the  word  innate,  we  wish  to  say,  innate  in  the  individual. 
The  fact  is  indisputable.  Do  these  same  faculties  exist  at  present  in  the 
species,  the  race,  or  the  variety?  or,  on  the  contrary,  have  they  been 
gradually  acquired,  by  education,  then  by  hereditary  filiation,  organic 
evolution  ? 

We  leave  to  the  future  the  decision  of  a  question  which,  if  it  be  not 
yet  solved,  finds  at  least  in  the  observation  of  numerous  facts  unknown 
to  our  forefathers,  a  justification  much  more  in  relation  with  the  scheme 
of  nature  than  the  thoroughly  obstructive  idea  of  a  creation  bit  by  bit. 
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Nevertheless  one  region  only  in  the  whole  of  this 
extent  is  seen  distinctly ;  it  is  that  towards  which  the 
attention  is  directed  :  and  it  corresponds  exactly  with 
the  pole  of  the  eyeball,  a  point  anatomically  worthy 
of  notice,  known  by  the  name  macula  lutea,  or  yellow 
spot,  and  peculiarly  rich  in  cones  and  other  nervous 
elements. 

Whenever  we  desire  perfect  perception  of  an  object 
we  must,  therefore,  turn  our  eye  towards  that  object, 
that  is  to  say,  bring  it  into  relation,  in  its  polar  direc- 
tion, with  the  object.  This  polar  direction  is  also 
described  under  the  name  of  optic  axis  (axis  of  vision). 

The  polar  centre  possesses  such  a  superiority  of 
special  activity  over  all  the  other  retinal  elements  that 
an  anatomical  lesion  of  the  part  extinguishes  ipso  facto 
the  faculty  of  fixing  the  gaze  upon  a  given  point.  A 
patient  suffering  from  central  scotoma  (see  scotoma) 
can  no  longer  recognize  a  distant  object.  We  call  the 
attention  of  the  reader  to  the  physiological  value  of 
this  centre  of  fixation,  the  loss  of  which  is  one  of  the 
first  defects  of  progressive  myopia. 

§  10.  Tlie  facwKy  ofJiKlgrins"  of  me  It  elative 
Positions  ofOH»jectfs  (orientation). — But  in  order 
that  this  movement  may  take  place  without  hesitation, 
without  exploration,  the  sensorium  must  be  able  to 
guide  itself,  to  direct  itself  in  the  picture,  and  to  pass 
from  one  object  to  another  by  the  shortest  route  or  in 
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any  definite  direction.  Now  it  can  only  do  this  by 
virtue  of  that  faculty  which  the  eye  possesses  of  seeing 
the  entire  picture  at  a  single  glance,  and  without  which 
it  could  not  seize  the  relative  situation  of  objects. 

The  faculty  of  orientation  (the  judgment  of  the 
relative  position  of  objects)  is,  therefore,  derived  pre- 
cisely from  the  property  which  the  retina  has  of 
grasping  instantaneously  the  whole  extent  of  the 
space.* 

§  II.  Tlie  Focms  oftflie  Eye  wlien  fliat  org-aii 
is  in  a  state  of  repose. — Man  and  a  large  number 
of  the  superior  animals  have  the  faculty  of  seeing 
clearly  on  the  horizon.  In  this  condition  distinct 
vision  takes  place  without  effort  and  as  the  effect  of 
the  power  of  refraction  alone,  corresponding  absolutely 
with  the  structure  of  the  transparent  media  of  the 
organ  (static  or  passive  refraction).  The  rays  which 
strike  the  cornea  are  then  parallel,  and  the  eye  repre- 
sents exactly  the  camera  obscura  at  the  moment  when 

*  An  eye  reduced  to  central  vision  is  in  the  greatest  perplexity  in 
guiding  itself ;  it  is  in  the  condition  of  an  astronomer  whose  telescope  is 
deprived  of  the  additional  instrument  called  the  "finder."  In  order  to 
discover  a  star  in  the  expanse  of  the  celestial  sphere,  it  must  be  possible 
to  embrace  in  a  single  glance  all  .the  region  in  which  it  is  known  to  be 
found,  a  thing  almost  impossible  with  the  telescope,  in  which  the 
superficial  field  is  extremely  limited.  It  is  accomplished  readily  by 
means  of  the  finder,  which  possesses  a  much  more  extended  field  of 
vision,  and  whose  axis  is  parallel  to  that  of  the  telescope  to  which  it  is 
attached. 
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the  screen  is  set  precisely  at  the  focal  distance  of  the 
objective.    This  is  called  the  emmetropic  eye. 

§  12.  ]¥ece8i8ity  for  a  modificatioii  in  tlie 
Org-aii  for  vigion  of  near  ol»jects. — It  is  known 
that  if  an  object  be  presented  more  or  less  near  to  the 
objective  of  a  camera  obscura  in  which  the  screen  is 
set  at  the  focus  of  parallel  rays,  the  image  of  that 
object  upon  the  screen  is  indistinct.  In  order  to  restore 
its  distinctness,  it  is  necessary  to  remove  the  screen 
backwards  in  proportion  to  the  degree  of  approach  of 
the  object,  or,  if  preferred,  to  replace  the  first  ob- 
jective by  a  second  stronger  lens,  leaving  the  screen 
in  its  former  position. 

§  13.  Accommodation  or  tlie  Adaptation  of 
tlie  Eye  for  Distances. — When  man  sees  a  near 
object  clearly,  what  occurs  1  Is  the  retina  removed 
from  the  lens,  like  the  screen  of  the  photographer,  or 
does  the  lens  undergo  some  change  which  increases 
its  power  }  Both  observation  and  experiment  have 
learned  that  the  latter  expedient  is  the  one  adopted 
by  nature.  To  meet  the  necessities  of  near  vision, 
the  refractive  power  of  the  lens-apparatus  of  the  eye 
increases  proportionately  with  the  approach  of  the 
object ;  the  screen  (retina)  remains  in  its  place. 

§  14.  Seat  and  Meclianism  of  tlie  Accommo- 
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dation. — This  increase  of  refraction  depends  solely 
upon  the  crystalline  lens,  of  which  the  curvatures  are 
increased,  especially  the  anterior,  at  the  time  of  near 
vision,  by  the  action  of  a  small  muscular  apparatus 
situated  in  the  interior  of  the  eye,  forming  an  annular 
zone  surrounding  the  crystalline  lens  at  some  distance 
from  it. 

This  apparatus  bears  the  name  of  ciliary  muscle, 
and  the  amount  of  refraction  which  it  adds  to  the 
static  refraction  of  the  organ  is  called  accommodation 
or  dynamic  refraction.  This  extent  in  the  physio- 
logically constituted  and  healthy  eye,  embraces  the 
whole  of  the  space  comprised  between  the  horizon, 
or  infinite  distance  (parallel  rays),  and  the  pimctum 
proximim.  At  twenty  years  of  age  this  point  is  found 
to  be  at  a  mean  distance  of  ten  centimetres.  The 
sound  eye,  at  that  age,  possesses  the  faculty  of  adding 
to  its  static  refraction  an  amount  of  dynamic  refraction 
equivalent  to  the  power  of  a  lens  whose  focal  length 
is  ten  centimetres,  or  ten  metrical  dioptrics.  This  is 
the  sum  which  expresses  the  extent  of  physiological 
accommodation  at  twenty  years  of  age. 

§  15.  TIte  near  Point  (imnctiim  proximum). 
Ilang-e  of  Accommodation — The  maximum  of 
the  dynamic  refraction,  or  accommodation,  corresponds 
to  the  nearest  point  of  distinct  vision, ptinctiim proximiim. 
This  point,  the  inferior  limit  of  clear  vision,  is  nearly 
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at  the  same  distance,  in  every  regular  or  emmetropic 
eye,  at  the  same  age.  This  is  expressed  by  saying 
that  the  range  of  accommodation,  or  the  amount  of 
dynamic  refraction  available,  is  nearly  the  same  in  all 
normally  constituted  subjects  of  the  same  age. 

§  1 6.  jXegative  Accoianuodation  €loes  not 
exist.— Regarded  physiologically  the  accommodation 
is  an  active  or  positive  force.  When  it  is  at  rest,  static 
refraction  only  is  concerned,  which  corresponds  to  paral- 
lelism of  the  incident  rays.  This  may  be  demonstrated 
in  a  perfectly  emmetropic  eye.  Paralysis  of  the  power 
of  accommodation,  either  as  the  result  of  disease  or 
artificially  produced  by  atropia,  destroys  clear  vision 
for  all  objects  situated  at  a  finiie  distance  ;  it  does  not 
alter  vision  for  objects  situated  on  the  horizon;  which 
would  be  the  case  if  the  accommodation  could  be 
relaxed  beyond  that  limit. 

§   17.    A.ft\t.Uj  *it  the  ininimum  visibilc. 

The  keenness  of  perception  of  the  sense  of  sight  con- 
sidered independently  of  its  range  is  called  the  acuity 
of  vision  ;  it  corresponds  to  the  smallest  visual  angle 
which  the  retina  can  appreciate.  This  minute  angle  is 
represented  by  the  smallest  object  which  the  eye  can 
distinguish  from  another  similar  object  at  a  given  dis- 
tance, the  two  being  separated  by  an  interval  whose 
extent  equals  the  size  of  one  of  them,  the  two  strokes 
of  an  n  for  example. 
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Two  stars  separated  by  an  angular  interval  of  less 
than  one  minute,  produce  upon  the  eye  the  effect  of 
one  star  only.  This  is  the  limit  of  the  minimum  visibile. 
Among  less  civilised  peoples  and  those  devoted  to  the 
chase,  the  keenness  of  perception  certainly  reaches  a 
higher  degree  than  this.  This  angle,  the  minhmmi 
visibile  of  Porterfield,  measures  one  minute  and  cor- 
responds pretty  nearly  to  the  thickness  of  a  hair  (one- 
tenth  of  a  millimetre),  seen  at  a  distance  of  thirty-three 
centimetres. 

§  i8.  Tlte  rang'e  of  Vision. — The  expression 
"range  of  vision"  has  another  sense.  It  designates  the 
state  of  the  organ,  its  condition  as  an  instrument  of 
refraction,  both  static  and  dynamic.  It  is  the  faculty 
of  seeing  considered  in  its  relations  with  distance,  or 
the  refractive  capacity  of  the  apparatus. 

A  myope  and  a  presbyope  may  possess  the  same 
acuity  of  vision  ;  they  may,  for  instance,  distinguish 
with  clearness  a  certain  mininmni  visibile  at  eighteen 
inches  from  their  eyes.  But  the  first  shall  have  no 
clear  perception  beyond  that  distance,  and  the  second 
none  on  this  side  of  it.  In  such  case,  different  ranges 
of  vision  correspond  to  an  equal  degree  of  acuity. 

§  19.  l^i»]iei*ical  ami  Clii'Oiiiatic  Altevratiou. 

The  experiment  upon  which  the  proposition  of  §  I 
was  founded,  the  character  of  the  whole  focal  surface 
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of  the  retina,  admits  of  the  conclusion  that  the  eye 
is,  practically,  free  from  spherical  aberration  (see  this 
term  in  a  treatise  on  optics).* 

Othermore  delicate  experiments  demonstrate  equally 
that  the  eye,  in  the  physiological  performance  of  its 
functions,  is  also  free  from  refractive  or  chromatic 
aberration.  When  objects  appear  irisated,  the  white 
surfaces  from  which  they  stand  out  in  relief  being 
coloured  at  their  borders,  it  may  be  concluded  that 
the  eye  is  deformed,  asymmetrical,  or  that  the  retinal 
screen  is  not  exactly  at  the  conjugate  focus  of  the 
object  to  which  the  attention  is  directed.  This  phe- 
nomenon is  the  symptom  of  an  abnormal  state  of  the 
refraction  of  the  eye. 

*  If  the  eye  of  an  albino  rabbit  be  taken,  freshly  removed  from  the 
orbit,  and  placed,  the  cornea  in  front,  in  the  opening  of  a  window, 
the  entire  landscape  appears,  inverted  and  perfectly  clear  and  distinct 
on  the  whole  of  the  posterior  surface  of  the  eye. 


11. 


THE  ASSOCIATION  OF  THE  TWO  EYES  IN  THE 
ACT  OF  UNAIDED  VISION. 

§  20.  Princiiial  Cliaracteristics  of  SinocHlai* 
or  Associated  Tisioii. — When  the  two  eyes  are  di- 
rected towards  the  horizon,  and  when  they  are  fixed 
upon  a  given  point  in  greater  or  less  proximity  to  them, 
the  image  of  the  point  fixed  occupies  on  each  side  the 
centre  of  the  yellow  spot  of  the  retina.  In  the  first 
case  the  optic  axes  are  parallel ;  in  the  second,  they 
meet  at  the  point  fixed.    See  §  9. 

Now  experience  teaches  us  that  under  these  circum- 
stances the  two  pictures  are  blended  into  one  in  the 
sensorium,  producing  a  single  sensation,  at  the  same 
time  that  the  optic  axes  convey  to  the  same  sensorium 
the  accurate  geometrical  notion  of  the  place  of  their 
intersection,  or,  in  fact,  of  the  position  actually  occupied 
by  the  object  fixed. 

§  21.  Infei-ioi  Uy  in  tliU  respect  of  Monoc- 
ular Tision. — In  vision  by  means  of  one  eye  this  is 
not  the  case :  the  retina  of  one  eye  gives  an  exact  ac- 
count only  of  directions.  The  experiment  of  the  ring  of 
Malebranche,  that  of  the  illusion  obtained  by  means 
of  the  hollow  mould  of  a  medal,  which,  looked  at  with 


one  eye  only,  assumes  spontaneously  the  appearance 
of  the  medal  itself,  and  stands  boldly  out ;  a  thousand 
other  illusions  demonstrate  to  us  the  compounding 
action  exercised  by  each  eye,  and  the  inferiority  of  the  • 
part  contributed  by  each  to  the  resultant  or  common 
action. 

§  22.  Uocti'iiie  Of  Identical  Points. — The  sen- 
sorial fusion  of  the  two  pictures  into  one  has  been  long 
explained  on  the  hypothesis  that  each  retinal  element 
of  one  eye  had,  with  the  geometrically  homologous 
element  of  the  other,  the  same  isolated  conducting 
nerve  filament,  divided  into  two,  which  bound  them 
to  the  sensorium.  Therefore  the  same  object  being 
depicted  upon  the  two  retinse,  at  homologous  points, 
must  give  rise  to  a  single  sensation.  This  it  is  which 
has  been  called  the  doctrine  of  identical  points,  upon 
which  doctrine  was  afterwards  established  the  cele- 
brated theory  of  the  horopter. 

§  23.  Tlte  Moropter. — The  first  difficulty  encoun- 
tered by  the  theory  of  identical  or  homologous  points 
was  presented  by  geometry.  How  could  two  centred 
spherical  systems  present  images  having  the  same 
latitude  and  longitude  for  external  points  situated 
asymmetrically  with  respect  to  their  axes  ?  In  these 
cases,  of  course,  the  correspondence  or  identity  would 
be  at  ftiult,  and  the  points,  therefore,  would  be  seen 


double.  To  meet  this  difficulty  it  was  imagined  that 
bodies  seen  single  must  satisfy  certain  geometrical 
conditions,  and  the  harmony,  or  the  situation  of  the 
respondent  points,  was  sought  in  the  two  retinal  hem- 
ispheres having  equal  parallaxes  :  before,  however, 
having  determined  the  surface  curve  fulfilling  this  geo- 
desical  condition,  it  was  named  horopter  or  geometrical 
position  of  points  seen  single. 

When  the  geometrical  labour  was  ended  it  was 
discovered  that  this  surface  assumed  the  form  of  a 
torns. 

Whence  the  conclusion  must  perforce  be  drawn  that 
a  body  having  three  dimensions,  situated  in  space, 
should,  in  order  to  be  seen  single,  take  the  shape  of 
a  torus. 

How  strange  that  although  such  a  conclusion  was 
contradicted  every  moment  by  observation,  it  shocked 
no  one  !  It  was  not  noticed  that  a  table  with  four 
legs,  a  chair,  placed  before  us  were  seen  single  although 
they  certainly  had  none  of  the  attributes  of  the  torus  ; 
and  the  term  horopter  continued  to  be  used  even  as  if 
it  had  a  real  existence.  We  believe,  indeed,  that  it  is 
used  even  now,  though  since  the  collapse  of  the  doc- 
trine of  identical  points  there  can  be  no  valid  pretence 
for  the  existence  of  this  transcendental  fancy. 

Let  us  return  to  that  theory. 


§  24.  Tlie  two  Retinal  Iniag-es  are  not  iden- 
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tical. — The  doctrine  of  identical  points  necessarily 
rested  upon  the  implied  supposition  that  the  retinal 
pictures  were  identical.  But  it  is  not  so  ;  the  two 
pictures  are  not  identical. 

No  object  whatever  in  space  is  seen  by  the  two 
eyes  in  the  same  manner,  nor  imprints  exactly  the 
same  image  upon  the  two  retinae. 

Let  the  position  of  the  object  be  what  it  may,  the 
left  eye  sees  a  little  more  of  the  left  aspect,  while 
the  right  eye  takes  in  more  of  the  right.  The  images 
of  all  the  objects  forming  part  of  the  picture  are 
therefore  unequal  and  asymmetrical  in  the  two  eyes  : 
in  a  word,  they  are  stereoscopic  images.  The  doctrine 
of  identical  points  is  incompatible  with  this  indisputable 
fact. 

§  25.  Tlie  Mecliaiiism  of  Siiig-le  Binocular 

Vision  Thus  strict  observation  of  the  phenomena  of 

vision  shows  us  that  not  only  may  an  object  be  seen 
single  with  tlie  two  eyes,  without  the  images  falling 
right  and  left  upon  homologous  points,  but  also  that  the 
difference  of  the  parallaxes  of  that  object  in  each  eye 
is  intimately  connected  with  the  perception  of  objective 
relief  which  it  produces,  or,  more  accurately,  Avith  the 
true  situation  of  the  object  in  space.  The  single  vision 
produced  by  the  two  stereoscopic  retinal  images  with 
the  perception  of  relief,  answers,  in  fact,  and  independ- 
ently of  all  theory,  to  the  following  mechanism  :  just 
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as  the  two  optic  or  polar  axes  fix,  for  the  sensorium, 
by  their  intersection,  the  actual  position  in  space  of 
the  object  regarded,  so  the  axes  of  secondary  visual 
directions  when  corresponding  to  different  scattered 
objects  in  a  vicinity  more  or  less  proximate  to  the 
point  of  sight,  convey  to  the  sensorium  a  like  idea  of 
the  place  of  their  intersection,  two  by  two.  In  short, 
by  the  co-operation  of  the  two  eyes,  the  positions  of 
all  the  objects  in  space,  within  a  certain  extent  around 
the  point  of  sight  or  of  attention,  are  brought  simul- 
taneously into  relation  with  our  own  position  as  a 
centre,  with  the  same  exactitude,  the  same  certainty 
as  they  would  be  on  a  plane  surface,  by  a  system  of 
co-ordinates,  or  by  the  intersection  of  two  right  lines. 

Binocular  or  associated  vision  is,  therefore,  quite 
another  thing  than  monocular  vision  doubled.  It  is  a 
resultant  producing  effects  which  neither  component 
taken  singly  can  realize.  This  it  is  upon  which  depend 
exact  notions  of  objective  relief,  of  the  distance  and 
the  relative  situation  of  an  object  in  space  :  it  is  a 
geodesical  instrument. 

Briefly,  our  two  eyes  associated,  perform  accurately, 
so  far  as  the  sensorium  is  concerned,  the  parts  of  two 
intelligent  theodolites  having  a  knowledge  of  the  angles 
of  which  they  take  the  bearings. 

§  26.  Coiiu»oneiifsofAssociaf  e<l  or  Complete 
iVLsion.— At  the  time  of  associated  vision  the  two 
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superficial  visual  fields,  right  and  left,  are  not  super- 
posed in  their  entire  extent,  for  the  excellent  reason 
that  they  have  but  one  part  common  to  both,  and 
susceptible  of  fusion.  When  looking  directly  forwards 
the  hollowing  of  the  orbital  margin  in  the  temporal 
region  and  the  nasal  prominence  on  the  other  side 
cause  each  eye  to  receive  upon  the  nasal  side  of  the 
retina  a  much  more  extensive  image  than  is  thrown 
upon  the  temporal  half  of  the  membrane.    It  follows, 
therefore,  that  complete  superficial  vision  is  composed 
of  three  parts :  one  central  B  «  C  the  greatest,  which 
is  binocular  or  compound,  and  two  others  D  and  G 
monocular  and  in  relation  with  the  lateral  regions  of 
the  space. 


The  two  latter  are  vestiges  of  the  bilateral  vision 
existing  in  certain  species  of  animals,  and  blend  into 
one  picture  with  the  central  region. 


III. 


PHYSIOLOGICAL  INFLUENCE  OF  AGE  UPON  THE 
PROPERTIES  OF  THE  VISUAL  APPARATUS. 

§  27.  Influence  of  Age  upon  tlie  Visual 
Inunction. — In  the  preceding  chapter  the  conditions 
which  the  eye  fulfils  or  ought  to  fulfil  in  a  physi- 
ological state  are  set  forth.  But  in  that  description, 
which  has  an  exclusively  geometrical  character,  every- 
thing is  definite,  and  we  do  not  meet  with  the  variable 
elements  which  age  brings  in  its  train. 

But  the  functional  perfection  of  the  visual  apparatus 
changes  with  the  progress  of  age  in  the  same  manner 
as  the  power  of  all  other  organs. 

This  progressive  enfeeblement  reveals  itself  under 
two  different  aspects :  i,  by  gradual  diminution  of  acuity 
(§  16);  2,by  diminution  of  accommodative  energy.  The 
latter  betrays  itself  by  the  increasing  distance  of  the 
near  point  (punctnm  pi'oximuni  §  15)  from  the  eye. 

§  28.  Eltects  of  Ag-e  upon  tl»e  degree  of 
Acuity  of  Vision.— From  the  age  of  twenty  to  that 
of  eighty  years,  the  acuity  of  vision  descends  gradually 
from  f§  or  i  to 


§  29.    Effects  of  Age  upon  tlie  near  point 
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!».)• — The  near  point  in  the  same  period  is  removed 
in  a  progressive  and  very  nearly  regular  manner ;  it  is 
transferred  gradually  from  ten  centimetres  distance, 
to  the  horizon  (infinity)  which  it  attains  towards  the 
age  of  sixty-five.  The  power  of  accommodation  loses 
therefore  about  one  metrical  dioptric  every  four  years. 

§  30.  Definition  of  Presbyopia. — These  two 
variables  are  essential  to  the  existence  of  presby- 
opia :  ordinarily,  however,  this  word  is  understood  to 
mean  only  the  removal  of  the  near  point  in  course 
of  years,  the  regularly  progressive  weakening  of  the 
power  of  accommodation. 

§  31.  Causes  of  Presliyoiiia. — This  weakening 
acknowledges  as  causes,  on  the  one  hand  the  lessening 
of  power  in  the  ciliary  muscle,  on  the  other  the 
gradual  hardening,  or  sclerosis,  of  the  chief  of  the  len- 
ticular elements  of  the  organ,  the  crystalline.  The 
result  grows  with  the  united  action  of  these. two  con- 
ditions: diminution  of  power,  and  increase  of  resistance. 

For  a  long  time  presbyopia  was  attributed  to  a 
flattening  of  the  cornea  and  a  gradual  removal  back- 
wards of  the  crystalline  lens,  which  also  became 
flattened.  These  views  are  not  well  founded,  the 
variations  of  curvature  in  these  organs,  due  to  advance 
of  years,  are  imperceptible,  at  least  as  far  as  the 
seventieth  year :  at  this  period  the  surfaces  of  separa- 
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tion  of  the  media  are  somewhat  flattened,  owing  to 
the  senile  influence  which  condenses  all  the  tissues 
or  causes  them  to  decay.  The  eye  then  passes  into 
the  hypermetropic  state,  this  is  the  acquired  or  senile 
liypermetropia  (see  Hypermetropia). 

§  32.  Begiiiiiiiig- of  l»resbyoi»ia  in  its  prac- 
tical 1>eai*iiig-s. — Although  the  gradual  removal  of 
the  near  point  begins  at  a  very  early  period,  long 
before  the  twentieth  year,  the  effects  are  not  perceived 
until  much  later,  towards  forty  or  forty-five,  a  period 
of  life  at  which  the  near  point,  having  travelled  eight 
or  nine  inches  (twenty-three  to  twenty-five  centimetres) 
from  the  eye,  is  frequently  beyond  the  distance  at 
which  small  objects  must  be  held  in  order  to  furnish 
a  sufficiently  large  image.  The  point  at  which  presby- 
opia begins  is  therefore  somewhat  arbitrary.  Bearing 
in  mind  the  customs  and  general  necessities  of  civilized 
life,  it  is  fixed  approximatively  at  about  the  fortieth 
year.  Nevertheless,  there  are  reasons  for  taking  into 
account  the  occupation  of  the  individual.  A  compositor, 
a  draughtsman,  an  embroiderer,  feel  the  physiological 
removal  of  the  near  point  very  much  earlier  than  a 
countryman,  or  a  man  of  means  living  an  indolent  life. 

We  shall  resume  in  §  36  and  the  following  sections, 
the  practical  study  of  this  condition,  in  which  the 
functional  pathology  keeps  pace  with  the  physiology 
properly  so  called. 


FUNCTIONAL  PATHOLOGY  CONSIDERED 
IN  ITS  ABRIDGED  SYMPTOMATOLOGY- 
GENERAL  INDICATIONS  FOR  TREAT- 
MENT &  HYGIENE  RESULTING  THERE- 
FROM. 

I. 

PRELIMINARY  CONSIDERATIONS. 

§  33.  i^uiitiuai'y  of  tlie  Elements  of  IVoi'iiial 
Tisioii. — The  rapid  account  of  the  normal  conditions 
of  the  exercise  of  vision  which  the  reader  has  run 
through  leads  us  to  conclude — 

That  the  union  of  five  principal  elements  is  neces- 
sary for  the  regular  exercise  of  the  function,  namely — 

1.  Integrity  of  structure  and  sensibility  of  the 
special  membrane,  the  retina,  and  of  the  nerve  which 
is  expanded  within  its  substance,  the  optic  nerve. 

2.  Perfect  transparency  of  the  refracting  media. 

3.  An  exact  relation  between  the  position  of  the 
sensitive  screen  and  the  refractive  power  of  the  organ, 
or  that  the  eye-ball  shall  be  of  normal  length. 

4.  Integrity  of  the  power  which  presides  over  the 
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adjustment  of  the  eye  for  distances,  or  the  accommo- 
dation. 

5.  Integrity  of  the  powers  which  govern  the  move- 
ments of  the  optic  axes,  and  their  harmony  with  thatt 
which  produces  accommodation. 

Therefore  no  disturbance  of  sight  whatever  originates- 
within  the  eye  itself,  unless  it  depends  upon  some.- 
change  occurring  in  one  of  these  organic  elements.. 
The  proved  exclusion  of  each  of  these  five  sources; 
puts  the  cerebral  centre  itself  directly  on  trial  (cerebral  I 
amblyopia). 

§  34.  Dift'erential  Diag^iosis  betn  een  Am- 
1>lyoi»ia  and  Anomalies  of  Refraction. — The 

anatomical  soundness  of  the  deep  membranes  of  the 
eye  and  of  the  transparency  of  the  media,  cannot  be 
distinguished  one  from  the  other,  by  the  mere  state- 
ments of  patients;  in  order  to  differentiate  an  ophthal- 
moscopic test  is  necessary. 

But  there  is  an  extremely  simple  means  of  deciding 
off  hand,  and  with  an  approximation  sufficient  for 
practical  purposes,  the  question  at  issue  between  the 
integrity  of  the  transparency,  and  of  the  special  sensi- 
bility estimated  together,  on  the  one  part,  and  the  state 
of  the  refraction  on  the  other.  This  means  is  within 
the  reach  of  all :  it  consists  in  the  use  of  a  card  pierced 
with  a  pin-hole. 

A  pin-hole  in  a  card  (preferably  a  black  card)  placed 
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quite  close  to  the  eye,  gives  passage  to  minute  cylin- 
drical pencils  only,  which  pass  either  through  the  very 
axis  of  the  refractive  s}^stem,  or  very  near  to  the  axis. 
These  pencils  therefore  do  not  deviate  sensibly :  the 
apparatus  is,  so  to  speak,  no  longer  an  instrument 
of  refraction.  The  images  formed  are  clearly  defined 
for  all  distances,  it  is  the  geometrical  camera  obscura 
of  fig.  I,  §  I. 

Therefore  an  eye  whose  properties  are  more  or  less 
diminished,  and  which  is  not  improved  by  the  use  of 
the  pin-hole,  docs  not  fail  in  point  of  refaction  ;  there 
is  then  reason  to  suspect  the  retinal  sensibility,  or  the 
transparence.    It  is  a  case  for  ophthalmoscopy.* 

The  symptoms  which  are  present  in  the  cases  in 
which  the  pin-hole  in  no  respect  improves  vision,  cases 
of  amblyopia  and  of  defects  of  transparence,  will  be 
examined  f^urther  on  (§§  68  et  seq).  If  on  the  contrary 
the  pin-hole  improves  vision,  either  for  near  work  or  for 
distance,  it  is  manifest  that  the  media  are  transparent 
and  that  the  retinal  sensibility  is  intact.  We  shall 
therefore  find  ourselves  face  to  face  with  an  anomaly, 
either  of  static  or  of  accommodative  refraction. 

§  35.  Oeiieral  aspectii  of  Diisturlmiices 
merely  timctional  in  cliaractei*. — The  patients 

*  The  fineness  of  the  luminous  pencil  which  penetrates  the  eye 
through  the  pin-hole,  necessitates  that  the  test  should  be  applied  under 
favourable  conditions  of  illumination. 
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in  whom  the  pin-hole  improves  vision,  present  them- 
selves to  us  under  the  following  aspects — 

The  patient  sees  well  at  a  distance,  but  little  or  not ; 
at  all  near. 

Or,  indeed,  it  may  be  the  reverse,  he  may  read,  or 
work  at  more  or  less  delicate  matters,  but  he  sees  but 
little  or  not  at  all  at  a  distance. 

Finally  others,  in  whom  the  media  are  transparent, 
and  the  membranes  healthy,  since  they  see  fairly  or 
very  well  through  the  pin-hole,  see  only  confusedly 
with  the  naked  eye,  both  near  and  at  a  distance. 

Again,  patients  are  met  with  who  possess,  they  say, 
excellent  sight,  some  for  near,  others  for  distant  ob- 
jects, iDut  their  sight  does  not  last  ;  it  is  disturbed, 
becomes  hazy  under  certain  circumstances ;  some 
images  are  doubled,  others  are  interrupted  in  their 
continuity ;  various  appearances  are  observed  before 

the  eyes,  etc  ,  pains  are  felt  in  the  eyes,  around 

the  eyes,  in  the  temples,  in  the  forehead,  at  the  top 

of  the  head,  etc  ;  and  notwithstanding  all  this 

the  external  appearance  of  the  eyes  is  quite  healthy. 

What  is  wrong  in  all  these  cases .'' 

Let  us  inquire  with  the  reader. 


II. 

FUNCTIONAL  ANOMALIES. 


Class  First. 

DISORDERS  OF  VISION  IN  PERSONS  SEEING  VERY  WELL  OR 
SUFFICIENTLY  WELL  AT  A  DISTANCE,  BUT  IMPERFECTLY 
OR  NOT  AT  ALL  NEAR. 

§  36.  Patients  of  this  class  naturally  do  not  com- 
plain of  their  sight  except  when  they  have  occasion 
to  direct  it  to  near  objects. 

These  persons  present  themselves  generally  in  one 
or  other  of  the  following  conditions — 

Some  will  complain  of  the  almost  entire  absence  of 
distinct  vision  on  application  to  near  objects  ;  others 
will  complain  of  the  impossibility  of  maintaining  clear 
vision  beyond  a  certain  time,  which  becomes  shorter 
and  shorter. 

Thus  these  two  groups  have  this  symptom  in  common, 
that  they  receive  clear  images  of  distant  objects  ;  but 
in  near  vision  accommodation  is  entirely  wanting  in 
the  former  group,  whilst  it  may  be  obtained  for  a  time 
in  the  latter. 

Let  us  direct  our  attention  to  the  first  group. 
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§  37-  Vision  is  invariably  very  con- 

liised.  —  Accommodation  fails  absolutely  for  the 
distances  of  ordinary  work ;  this  power  is  therefore 
lost,  either  by  advance  of  years,  or  by  disease.  In 
the  first  case  there  is  simple  or  premature  presbyopia, 
in  the  second  a  paralysis  of  the  accommodation  more 
or  less  complete. 

§  38.  Presbyopia  (§§  30 — 32). — The  presbyope 
presents  himself  generally  under  the  following  aspect : 
he  has  always  enjoyed  excellent  distant  vision :  in 
this  respect  his  faculties  have  now  suffered  but  little. 
But  he  is  drawing  near  to  forty-five  or  fifty,  and 
begins  to  experience  a  certain  difficulty  in  reading 
small  type,  in  seeing  the  details  of  an  engraving  or 
of  a  miniature,  especially  in  the  evening.  On  opening 
a  book  printed  in  rather  small  type,  a  first  instinctive 
movement  impels  him  to  bring  it  near  to  the  eyes, 
but  this  movement  is  immediately  succeeded  by  one 
in  the  contrary  direction  ;  he  throws  the  head  back, 
moves  the  book  farther  away,  then  takes  it  eagerly  to 
the  window  or  near  to  the  lamp,  seeking  instinctively 
a  more  brilliant  light.  Sometimes  he  may  be  seen  to 
place  between  his  eyes  and  the  book  the  lamp  or 
candle  which  he  is  using.  The  desired  effect  is  thus 
obtained  ;  the  brilliant  light  has  altered  the  state 
of  affairs  ;  he  recovers  the  clear  perception  he  was 
seeking ;  not,  as  might  readily  be  thought,  by  the 
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action  of  the  increase  of  an  illumination  previously 
insufficient.  No.  At  that  age,  the  acuity  of  vision 
is  not  physiologically  sufficiently  diminished  to  need 
such  additional  illumination.  The  benefit  experienced 
is  due  to  the  reflex  action  of  the  light  upon  the 
pupillary  opening,  whose  sudden  contraction  lessens 
the  circles  of  diffusion,  which  previously  added  to  the 
inaccuracy  of  the  visual  focus.  This  may  be  readily 
proved  by  trial  of  the  pin-hole,  the  double  effect  of 
which  is  to  diminish  at  the  same  time  the  circles  of 
diffusion  and  the  light  itself.  Soon  these  symptoms 
becoming  more  pronounced  lead  the  patient  to  seek 
other  aid  in  the  use  of  spectacles,  and  he  tries  those 
belonging  to.  aged  persons  of  his  acquaintance. 

The  satisfactory  effect  which  he  experiences  from 
the  aid  of  weak  convex  glasses  soon  reassures  him 
as  to  the  state  of  his  eyes  ;  and  the  diagnosis  is  thus 
most  frequently  made,  either  by  the  patient  himself 
or  the  first  optician  at  hand. 

All  the  treatment,  in  simple  cases,  is  comprised  in 
■the  actual  determination  of  the  glass  which  should 
make  up  for  the  absence  of  the  necessary  accommoda- 
tion. This  determination  may  be  rational  or  empirical, 
made  by  the  oculist  or  by  the  optician,  by  means  of 
the  following  scale,  if  the  case  be  perfectly  norniaL 

According  to  Bonders,  the  following  are  the  numbers 
of  the  glasses  suitable,  generally  speaking,  for  a  per- 
fectly normal  eye  (emmetropic),  expressed  both  in 


dioptrics  (metrical  system)  and  by  their  focal  lengths^ 
in  inches. 


Age. 

Metrical  Dioptrics. 

Focal  lengths 
in  inches. 

of  vision  with 
the  gls^s. 

A  Q 

•    "50  to  75  . 

60  to  40 

50  • 

I  ■ 

36 

55  • 

1-25 

30 

35  to  40 

58  . 

1-50 

24 

centimetres. 

60  . 

2' 

18 

62  . 

2-50 

.        14  ^ 

65  • 

3" 

12 

33 

70  . 

3'So 

10 

27 

75  • 

4- 

9 

24 

78  . 

4-50 

8 

22 

80  . 

5- 

7 

20 

§  39.  May  tlie  convex  g-lasses,  adapted  to 
tlie  deficiency  in  tlie  accommodation,  injure 
tlie  I*resl»yoi»e  ? — The  instant  that  the  question  of 
the  choice  of  a  glass  presents  itself,  the  oculist  finds 
himself  face  to  face  with  a  prejudice  as  obstinate  as  it 
is  widely  extended.  Spectacles,  abandoned  so  far 
as  their  choice  is  concerned  to  the  most  deplorable 
carelessness,  are  neverthele.=;s  the  subject  of  a  timid 
reprobation  which  is  almost  universal.  It  is,  they  say 
(and  it  is  not  the  opinion  of  the  vulgar  only),  very 
imprudent  to  replace  a  natural  power  by  a  foreign 
element.  Exercise  is  a  necessary  condition  of  health 
and  life,  for  the  physiological  forces. 
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Assuredly  there  is  nothing  more  true  than  this  law, 
but  with  this  restriction,  that  there  be  a  force  to  put 
in  action. 

Now,  in  the  terms  stated,  no  such  force  remains. 
Presbyopia  consists,  as  we  have  said,  in  this,  that  when 
the  patient  wishes  to  read  or  work  at  eight  inches 
distance  from  the  eyes,  he  has,  for  example,  power 
only  sufficient  for  twenty-four  inches.  Age  has  pro- 
duced this  double  result;  at  the  very  time  that  his 
powers  have  diminished,  the  effort  which  nature  de- 
mands has  increased.  The  hardening  of  the  crystalline 
lens  has  kept  pace  with  the  decline  of  the  power  de- 
signed to  modify  its  shape.  Would  you  ask  a  man  of 
sixty  to  lift  a  weight  of  a  hundred  kilogrammes,  when 
at  thirty  he  was  able  to  carry  fifty  only .? 

You  desire,  you  may  say,  in  order  to  obey  physio- 
logical laws,  that  the  presbyope  should  continue  to 
exercise  the  power  still  at  his  disposal.    Then  the  sole 
means  of  keeping  in  exercise  the  accommodative  power 
which  still  remains  is  precisely  by  the  use  of  proper 
spectacles,  which  are  those  which  make  tip  for  the 
proved  deficiency  and  zvhich  do  not  exceed  this.  The 
glass  indicated  is,  in  fact,  that  which  corrects  exactly 
this  deficiency,  that  which  measures  precisely  the 
difference  of  refraction  necessary  to  pass  from  twenty- 
four  to  eight  inches.    Its  adoption  takes  for  granted, 
therefore,  the  maintenance  in  exercise  of  the  power 
which  serves  to  give  clear  vision  at  twenty-four  inches. 

D 
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§  40.  Ca§es  ill  wliicli  tlie  convex  g-Ia§§  may 
lie  too  strong*. — Still  the  dominant  prejudice  must 
have  some  grounds  for  its  existence.  If  the  public 
distrust  the  use  of  spectacles,  it  must  be  from  having 
observed  some  mischievous  results. 

Undoubtedly,  in  certain  cases,  the  use  of  convex 
glasses,  even  of  those  best  suited  to  the  insufficiency 
of  refraction,  has  produced  evil  results.  But  these 
cases  are  very  clearly  defined,  and  the  mischief  has . 
been  due,  not  to  the  convex  glass,  but  to  an  unrecog- 
nized complication.  Let  us  suppose,  for  example, 
the  very  common  case  of  a  presbyopia,  complicated 
by  a  marked  diminution  of  the  acuity  of  vision,  neces- 
sitating, as  a  consequence,  a  considerable  enlargement 
of  the  image.  The  patient  is  very  naturally  led  to 
bring  the  object  near  to  his  eyes,  and  so  persuaded 
to  the  use  of  a  glass  stronger  than  suffices  to  correct 
the  simple  range  of  vision.  Observers  may  say  with 
reason,  that  the  glass  is  too  strong.  But,  even  here,  it 
is  not  the  glass  which  is  really  too  strong;  the  evil 
arises  from  the  obligation  which  the  patient  is  under 
of  bringing  binocular  vision  to  bear  upon  a  near  object. 
The  patient  is  placed  in  conditions  more  or  less  resem- 
bling those  which  we  shall  study  further  on,  under  the 
title  of  asthenopia,  from  insufficiency  of  the  internal 
recti  muscles  (§  61). 

The  exaggerated  effiart,  rendered  necessary  in  order 
to  bring  the  optic  axes  to  converge  upon  a  point  too 
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near  to  the  eyes,  produces  in  the  eyes  an  excess  of 
internal  tension,  which  rapidly  adds  its  effects  to  the 
other  morbid  tendencies  already  existing. 

Thus,  when  he  is  obliged  to  remedy  a  presbyopia 
complicated  with  greater  or  less  diminution  of  the 
acuity  of  vision,  the  oculist  has  to  deal  with  new  indi- 
cations. Since  diminution  of  the  acuity  has  no  other 
corrective  than  the  enlargement  of  the  image,  and 
since  the  dimension  of  this  depends  upon  the  distance 
of  the  object  only,  there  is  necessarily  a  limit  to  be 
fixed.  This  limit  will  evidently  depend  in  each  case, 
both  on  the  diminution  of  vision  and  on  the  necessities 
of  the  patient.  Upon  these  bases,  the  oculist  will  deter- 
mine the  minimum  of  size  of  the  objects  to  be  used ; 
he  will  counsel  the  use  of  larger  type,  the  adoption  of 
larger  handwriting,  &c.  Whilst,  at  the  same  time,  by 
diminishing  the  mutual  distance  of  the  centres  of  the 
convex  glasses  employed,  he  will  give  to  the  spectacles 
a  prismatic  effect  suited  to  relieve  the  action  of  the 
internal  recti  muscles. 

But  as  for  the  glass  itself,  whatever  it  may  be,  it  is 
not  too  strong  if  it  is  employed  for  one  eye.  The  use 
of  the  magnifying  glass,  or  of  the  microscope  itself, 
is  not  dangerous  so  far  as  the  refraction  is  concerned  : 
with  these  instruments,  tised  for  one  eye  alone,  the 
organ  is  placed  at  the  maximum  of  accommodative 
relaxation  ;  or  rather,  the  accommodation  is  reduced 
to  its  minimum  of  activity. 
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§  4^-     C'ititscs  of  tUe  i»i'Cju«liccii  cxisting- 
resiiectiiig"  tltc  use  of  ft*i»ectaclcs. — The  case, 
however,  which  has  just  occupied  our  attention,  is 
relatively  exceptional,  and  the  true  cause  of  the  dis- 
credit of  convex  glasses  is  to  be  found  elsewhere.  It 
is  due  to  the  confusion,  existing  up  to  the  present 
time,  between  certain  diseases  of  the  deep  membranes 
or  of  the  eyeball,  and  presbyopia  properly  so  called. 
Human  nature  has  so  great  a  propensity  to  seek  for 
the  cause  of  diseases  outside  of  itself!    Every  pro- 
gressive amblyopia,  every  cataract  of  slow  develop- 
ment, glaucoma,  atrophy  of  the  optic  nerve  or  of  the 
retina,  &c.,  &c.,  all  the  forms  of  chronic  disease  which 
make  their  appearance  after  the  fortieth  year,  are,  ac- 
cording to  the  popular  idea,  so  many  cases  of  pres- 
byopia aggravated  by  the  careless  use  of  spectacles 
increased  in  strength  too  rapidly.    Here  again  the 
effect  is  taken  for  the  cause.     When  a  presbyope, 
says  Bonders,  desires  to  change  his  glasses  too  fre- 
quently, examine  the  tension  of  the  eyeball,  be  mindful 
of  glaucoma !  * 

*  The  passing  question  of  tension  of  the  eyeball  is  here  of  the  greatest 
importance,  we  are  therefore  in  duty  bound  to  quote  some  impressive 
remarks  literally  from  Professor  Bonders. 

"A  recognised  excess  of  tension  of  the  eye,  a  difference  between  the 
degree  of  tension  of  the  two  eyes,  leads  immediately  to  the  suspicion  of 
glaucoma  simplex.  If  at  the  same  time  commencing  excavation  of  the 
optic  nerve  be  recognised  with  the  ophthalmoscope,  together  with  arterial 
pulsation  on  slight  pressure  with  the  finger  ;  and  if,  with  a  feeble  light, 
the  peripheral  field  of  vision,  without  being  really  restricted,  be  less 
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§  42.  Premature  l»resl».yoi»ia. — In  considering 
the  etiology  of  presbyopia  a  popular  error  demands 
our  attention.  Many  persons  believe  their  eyes,  in 
other  respects  sound,  to  have  been  fatigued  by 
excessive  work.  Such  a  thing  is  by  no  means  im- 
possible. It  is  however  less  common  than  is  generally 
conceived.  It  rarely  happens  that  work  performed 
under  sound  hygienic  conditions,  with  the  physiological 
elements  intact,  impairs  the  accommodation  of  the 
normal  eye.  The  causes  of  the  fatigue  experienced 
by  the  organ,  and  the  premature  diminution  of  accom- 
modative power,  are  to  be  sought  rather  in  general 
diseases,  the  exhaustive  fevers,  premature  old  age, 
and  the  various  forms  of  blood-poisoning  which  so 

sensitive  on  the  inner  side,  the  case  demands  the  utmost  care  on  the  part 
of  the'practitioner.  Although  with  these  symptoms  the  iris,  the  size  and 
mobihty  of  the  pupil,  the  depth  of  the  anterior  chamber  of  the  eye, 
and  the  sensibiHty  of  the  organ  may  be  still  normal,  there  are  no  coloured 
rings  about  the  candles,  though  the  sub-conjunctival  vessels  are  perliaps 
somewhat  dilated.  I  speak  seriously  to  the  patient :  '  There  is  the 
commencement  of  a  disease  of  much  consequence,  which  is  sometimes 
rapidly,  sometimes  slowly  developed.  Art  can,  however,  prevent  it, 
for  this  I  can  answer.  I  shall  expect  to  see  you  again  in  a  month.  If 
redness  or  pain  come  on,  come  to  me  immediately,  even  if  you  are  in- 
disposed, for  by  neglect,  but  by  neglect  alone,  irretrievable  blindness 
might  be  the  result.  I  sliall  give  you  a  few  lines  for  your  medical 
attendant.  Meanwhile  you  must  spare  your  eyes.  Reading  I  will  not 
absolutely  forbid,  but  use  a  large  print,  stop  often,  and  immediately 
whenever  you  have  any  feeling  of  uneasiness.'  These  words  are  the 
introduction  to  the  proposal  of  iridectomy,  which  at  the  following 
visit  he  has  to  expect.  Humanity  urgently  requires  that  prejudice  and 
ignorance  should  no  longer  oppose  the  use  of  iridectomy  in  glaucoma." 
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readily  induce  muscular  pareses  and  paralyses.  There 
is  however  another  cause,  strictly  physical  in  character, 
of  this  apparently  premature  weakness,  but  its  im- 
portance necessitates  a  separate  chapter  (see  §§  44, 
&c.,  Hypermetropid) . 

§  43.    raralysis  of  tlie  Accoiiimortrttioii. — 

Failure  of  the  accommodation  to  satisfy  the  require- 
ments of  vision  for  near  objects  acknowledges  other 
causes  besides  senility ;  it  sometimes  has  its  origin 
in  true  paralysis. 

If  the  characteristic  common  both  to  presbyopia 
and  to  paralysis  of  the  accommodation  be  found  in 
the  ability  to  see  distant  objects  clearly  but  the 
inability  to  see  near  objects  clearly,  and  in  being  in 
the  latter  condition  equally  relieved  by  a  suitable 
convex  glass,  the  two  states  nevertheless  offer  more 
than  one  difference  as  distinctly  recognizable. 

In  paralysis  of  the  accommodation  the  iris  generally 
follows  the  fate  of  the  ciliary  muscle ;  there  is  immo- 
bility of  the  pupil  which  is  dilated  to  a  medium  extent 
(mydriasis)  ;  hence  a  brilliant  light  does  not  restore  to 
the  patient  the  power  of  reading  which  it  momentarily 
affords  the  presbyope,  by  diminishing  the  extent  of 
the  circles  of  diffusion.  Whilst  on  the  other  hand,  at 
a  similar  age,  the  correcting  glass  must  of  necessity 
be  much  stronger  in  the  case  of  the  patient  suffering 
from  paralysis.    Finally,  together  with  the  mydriasis 
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in  the  latter  state,  there  are  micropsy*  and  multiple 
uniocLilar  images  (see  §  87). 

Inquiry  should  also  be  made  if,  in  the  antecedents  of 
the  case,  there  may  not  exist  evident  or  probable  causes 
of  nervous  or  muscular  impairment,  such  as  syphilis, 
rheumatism,  fever,  or  the  various  blood-poisonings. 
The  precise  difficulties  must  be  tested  ultimately  by 
analysis  of  the  refraction  by  means  of  correcting 
glasses. 


Class  Second. 

PERSONS  HAVING  VISION  MORE  OR  LESS  DISTINCT  FOR 
DISTANCE,  BUT  UNABLE  TO  MAINTAIN  VISION  FOR  NEAR 
OBJECTS. 

§  44.  Tlie  Patient  sees  fairly  well  or  very 
well  at  a  <listaiice,  but  can  only  maintain 
clear  vision  tor  near  objects  tor  a  limited 
time. — The  simple  statement  of  the  question  shows 
at  the  outset  that  the  patient's  eye  possesses,  under 
given  circumstances,  a  refractive  condition  compatible 

*  Micropsy  consists  in  this ;  objects  appear  notably  smaller  than 
previously.  The  eye  weakened  in  its  accommodative  power  is  obliged, 
in  order  to  see  with  distinctness  at  a  given  distance,  to  make  a  greater 
accommodative  effect  than  ordinary.  It  conveys  to  the  sensorium  a 
false  idea  of  the  distance  of  an  object,  making  it  less  than  the  real 
distance.  And  as  the  visual  angle  remains  the  snine,  the  fiiicil  idea 
resulting  is  that  of  a  smaller  object. 
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with  both  distant  and  near  vision  ;  a  property  constant 
in  the  first  case,  but  temporary  only  in  the  second. 

What  is  to  be  understood  by  the  statement  that 
the  power  of  distinct  near  vision  is  only  temporary  ? 
This  evidently  signifies  that  the  powers  which  afifect 
near  vision  cannot  be  long  kept  in  action.  What  then 
are  these  powers.?  The  accommodation  first  of  all, 
the  faculty  of  convergence  secondarily  ;  powers  which, 
being  both  of  them  muscular  in  character,  necessarily 
imply  the  possibility  of  fatigue  or  insufiiciency. 

The  failure  indicated  will  depend  therefore  either 
upon  each  eye  considered  singly  or  upon  the  system 
which  presides  over  their  mutual  convergence. 

If  the  case  under  notice  belong  to  the  second 
category,  it  is  clear  that  by  excluding  one  of  the 
eyes,  by  means  of  a  bandage  or  a  suitable  shade, 
the  patient  will  be  relieved  and  rendered  fit  for  near 
work  ;  it  will  indeed  happen  tolerably  often  that  this 
fact  has  not  escaped  the  notice  of  the  patient,  and  he 
will  tell  you  unasked  that  he  feels  less  fatigue  and  can 
continue  his  work  for  a  longer  period  by  closing  one 
eye. 

§  45.  Tlie  couAitioii  wlieii  tlie  dilticiilO'  of 
luaiiitaiiiing'  near  vision  (lependis  on  eacli 
eye  coniiiidei'cd  sing'l.y.  S.ymi>to3siatolog-.y  of 
Accommodative  Astlienopia. —  The  functional 
disturbance,  which  now  occupies  our  attention,  the  im- 


possibility  of  continuing  near  work,  generally  concerns 
each  eye  separately,  and  shows  itself  in  an  almost 
invariable  manner  under  the  following  aspects : 

"  The  eye  has  a  perfectly  normal  appearance,  its 
movements  are  regular,  the  convergence  of  the  visual 
lines  presents  no  difficulty,  the  power  of  vision  is 
usually  acute — and  nevertheless  in  reading,  writing, 
and  other  close  work,  especially  by  artificial  light,  or 
in  a  gloomy  place,  the  objects,  after  a  short  time, 
become  indistinct  and  confused,  and  a  feeling  of  fatigue 
and  tension  comes  on  in,  and,  especially  above  the 
eyes,  necessitating  a  suspension  of  work.  The  person  so 
affected  now  often  involuntarily  closes  his  eyes,  and 
rubs  his  hand  over  the  forehead  and  eyelids.  After 
some  moments'  rest,  he  once  more  sees  distinctly,  but 
the  same  phenomena  are  again  developed  more  rapidly 
than  before.  The  longer  the  rest  has  lasted,  the  longer 
can  he  now  continue  his  work.  Thus,  after  the  rest  of 
Sunday,  he  begins  the  new  week  with  fresh  ardour 
and  fresh  power,  followed,  however,  by  neAv  disappoint- 
ment. If  he  is  not  occupied  with  looking  at  near 
objects,  the  power  of  vision  appears  to  be  normal, 
and  every  unpleasant  feeling  is  entirely  absent.  If, 
on  the  contrary,  he  endeavours,  notwithstanding  the 
inconvenience  which  arises,  by  powerful  exertion  to 
continue  close  work,  the  symptoms  progressively  in- 
crease ;  the  tension  above  the  eyes  gives  place  to 
actual  pain,  sometimes  even  slight  redness  and  a  flow 


of  tears  ensue,  everything  is  diffused  before  the  eyes, 
and  the  patient  now  no  longer  sees  at  first  well,  even 
at  a  distance.  After  too  long-continued  tension  he  is 
obliged  to  refrain  for  a  long  time  from  any  close  work. 
It  is  remarkable  thtit  pain  in  the  eyes  themselves, 
even  after  continued  exertion,  is  of  rare  occurrence" 
(  Danders). 

§  46.   Tlie  signification  of  tltese  symptoms. 

Such  a  condition,  the  aggregate  of  symptoms  and  all 
the  secondary  consequences  which  supervene  after  a 
certain  period  which  will  be  noticed  hereafter,  daily 
experience  teaches  us  disappear  as  if  by  enchantment 
before  the  use  of  a  suitable  convex  glass  for  near 
work. 

On  the  other  hand  if,  by  means  of  a  drop  of  solution 
of  atropia,  the  accommodation  be  paralysed  in  the 
subject  of  these  symptoms,  it  is  found  that  he  no 
longer  possesses  clear  vision  for  distance,  and  that, 
in  order  to  restore  it  to  him,  it  is  necessary  to  place 
before  his  eyes  a  convex  glass  of  greater  or  lesser 
power.  This  condition,  formerly  unrecognized  or 
vaguely  designated  under  the  name  hyper  presbyopia,  is 
termed  by  modern  science  hyperopia  or  hypermetropia^ 

*  The  typical  (emmetropic)  eye  (fig.  4)  is,  as  we  have  said  (§  11),  that 
which,  without  any  action  of  the  accommodation,  has  its  retina  at  the 
exact  focus  for  parallel  rays.  But  although  the  majority  of  eyes  answers 
to  this  condition,  we  constantly  meet  with  a  large  number  in  which  the 
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If  the  hypermetropic  eye,  having  its  accommodation 
paralysed,  can  see  at  a  distance  by  the  aid  of  a  convex 
glass  only,  we  must  conclude,  that  in  its  usual  state 
it  employs  part  or  the  whole  of  its  accommodation 
in  order  to  secure  clear  vision  for  distance.  On  this 
account Whilst  the  patient  is  young,  and  has  accommo- 
dation at  his  disposal,  his  infirmity  does  not  betray 
its  presence  in  vision  for  distance. 


Fig.  4. 

retina  is  found,  by  tlie  very  stmctiire  of  the  organ,  placed  either  in  front 
of  the  focal  distance  (hypermetropes,  fig.  5),  or,  on  the  contrai7,  behind 


Fig.  5- 
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But  if  the  degree  be  ever  so  slight,  or  if  the  patient 
be  confined  to  a  laborious  occupation  in  which  the 
sight  is  directed  to  near  objects,  the  fault  shows  itself 
sooner  or  later.  The  extent  of  the  power  of  accom- 
modation is  manifestly  the  same  in  all  subjects  of  the 
same  age  and  state  of  health  ;  if,  therefore,  the  hyper- 
metrope  is  compelled  to  borrow  for  distant  vision  a 
certain  part  of  this  power,  the  quantity  borrowed  will 
be  wanting  for  near  vision.  And  at  the  end  of  a  fluc- 
tuating period,  gradually  becoming  reduced  in  length, 
the  power  capable  of  being  used  for  near  work  being 

the  focal  distance  (myopes,  fig.  6) ;  and  this  is  always  the  case,  be  it 
viiiderstood,  whilst  the  accommodation  is  at  rest.  The  first  are  too  short 
for  the  focal  length  of  the  refractive  media;  the  second  too  long.  It 
may  be  said  also  that  those  in  which  the  retina  is  in  front  of  the  focus 
have  too  little  refractive  power  for  their  length,  and  that  the  others  have 
too  much. 


Fig.  6. 


It  has  been  shown,  anatomically,  that  in  hypermetropes  the  eye 
is  actually  too  short,  the  refractive  media  (cornea  and  cr}'stalline  lens) 
being  normal.  And  inversely,  in  myopes,  the  eye  is  too  long,  the 
refractive  power  being  in  these  cases  normal  also. 
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continuously  employed  at  its  maximum  of  tension, 
is  overstrained,  and  the  relief  afforded  by  the  convex 
elass  is  as  immediate  as  it  is  surprising.  By  con- 
tributing  the  amount  of  refractive  power  needed,  it 
relieves  instantaneously  the  fatigued  accommodation. 

§  47.    Frequency  of  Hyi»ermeti'Oi»ia — All 

practitioners  of  medicine  should  pay  attention  to  its 
symptomatology. 

The  characteristic  symptoms  of  accommodative 
asthenopia  should  be  present  in  the  mind  of  every 
general  practitioner ;  this  affection  is  one  of  the  most 
frequent  which  presents  itself  in  the  study  of  diseases 
of  the  eye ;  in  the  statistics  of  special  cliniques  it 
occupies  the  fifth  or  sixth  place  in  point  of  frequency. 
The  practitioner  should,  however,  be  on  his  guard 
with  respect  to  a  deceptive  appearance ;  it  sometimes 
happens,  either  from  the  effect  of  spasm  of  the  over- 
strained accommodation,  or  from  a  true  consecutive 
amblyopia,  that  the  hypermetrope  presents,  with  the 
semblance  of  the  opposite  condition,  myopia,  phenomena 
due  to  two  varieties  of  causes. 

In  a  high  degree  of  hypermetropia,  the  long  accom- 
modative efforts,  by  congesting  the  deep  membranes, 
frequently  induce  a  certain  degree  of  amblyopia.  And 
the  amblyope  no  longer  seeks  clearly  defined  images  ; 
what  he  desires  are  large  images,  and  these  are  not 
obtained  but  by  increased  approximation  of  objects, 
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by  which  means  the  retinal  pictures  enhirgc  much 
more  rapidly  than  the  circles  of  diffusion. 

On  the  other  hand,  a  forced  convergence  of  the 
optic  axes  which  is  more  easily  attained  in  hyper- 
metropia  than  in  any  other  refractive  condition,  comes 
to  the  aid  of  the  accommodation,  and  tends,  in  ad- 
dition, to  contract  the  pupil.  It  is  not,  therefore,  very 
uncommon  to  see  hypermetropes  bring  small  objects 
near  to  their  eyes  after  the  manner  of  myopes.  And 
when  it  is  remembered  that  in  case  of  the  latter,  the 
amblyopia  of  which  they  are  the  subject  affects  also 
distant  vision,  it  will  be  easily  understood  how,  for  so 
long  a  time,  hypermetropia  was  confounded  with  the 
opposite  condition. 

Apparent  myopia  is  nevertheless  exceptional,  and 
hypermetropia  of  medium  or  advanced  degree  generally 
presents  itself  under  the  form  of  accommodative  as- 
\^  thenopia.    This  is  almost  an  invariable  rule  in  young 

I  persons  following  delicate  employments,  as  is  seen 

in  schools  and  many  of  the  industrial  callings  in 
towns;  and  among  compositors,  draughtsmen,  en- 
gravers, tailors,  seamstresses,  etc. 

§  48 .  Xii  persons  advancing-  in  years ,  Hyper- 
metropia sliows  itself  in  premature  Presby- 
opia.— At  a  more  advanced  age,  towards  thirty  or 
thirty-five,  and  where  there  has  been  no  excess  of 
work,  the  manifestation  of  the  hypermetropia  takes 
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another  form ;  this  form  is  that  of  premature  presbyopia 
(§  42).  The  patient  suffers,  at  from  thirty  to  forty 
years  of  age,  the  visual  disturbances,  which  the  normal 
eye  only  experiences  physiologically  between  forty 
and  fifty. 

§  49.    Pliysiogiiomy  of  tlie  Hyiiermetrope. 

The  hypermetropic  eye  may  be  recognized  at  a  glance 
by  the  characteristic  shortness  of  the  globe.  The 
cornea  projects  above  the  sclerotic,  whose  widened 
equator  is  separated  from  it  by  a  sort  of  groove ;  it 
may  be  said  of  a  markedly  hypermetropic  eye  as 
it  is  of  the  terrestrial  globe,  that  it  is  flattened  towards 
the  poles  and  swollen  at  the  equator  (see  fig.  5). 

Hypermetropia  is,  to  a  notable  extent,  a  hereditary 
condition,  although  it  may,  as  is  well  known,  be  entirely 
individual. 

This  form  of  eye  is  very  frequently  complicated 
with  convergent  strabismus,  confirmed  or  intermittent ; 
in  any  given  family  rich  in  hypermetropes,  convergent 
strabismus  is  found  more  frequently  than  in  any  other. 

§  50.    Complications  of  Hypci'iueti-opia. — 

Accommodative  asthenopia,  if  it  be  not  opportunely 
relieved  by  appropriate  glasses,  is  soon  complicated 
by  a  number  of  secondary  disturbances.  The  first 
in  point  of  date  is  generally  a  habitual  congestion  of 
the  deep  membranes,  which  is  followed  sooner  or  later 
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by  an  alteration  in  tlie  nutrition  of  the  transparent 
media.  Of  these  membranes  it  is  the  retina  which 
appears  the  most  affected,  and  its  sensibility  often 
suffers,  presenting  either  hyperaesthesia  or  a  feebleness 
in  its  reactions,  A  certain  diminution  of  acuity  is 
the  ordinary  consequence  of  a  prolongation  of  this 
abnormal  condition. 

Let  us  add  to  this  description  the  habitual  conges- 
tion of  the  ocular  appendices,  bringing  in  its  train 
blepharitis,  frequent  conjunctivitis,  lachrymation,  some- 
times engorgement  of  the  lachrymal  sac,  and  we  shall 
have  an  idea  of  the  inevitable  consequences  of  an 
asthenopia  depending  upon  refractive  fault.  As  a 
symptom  frequently  complained  of,  let  us  note  also 
a  great  feeling  of  weight  in  the  eyelids,  with  difficulty 
in  opening  them  on  awaking  in  the  morning.* 

§  51.  Treatment  and  Hyg-iene  of  Hjiier- 
metropia. — With  an  origin  so  entirely  physical  is  it 
possible"  to  apply  a  remedy  other  than  that  which 
neutrahzes  its  cause,  that  is  to  say,  the  optical  com- 
pensation of  the  refractive  deficiency !  Here  the 
convex  lens  proves  a  real  boon  to  humanity. 

Face  to  face  with  this  simple  means  should  be  placed 
the  picture  of  the  vague  methods,  wanting  in  precision 
and  proof,  endless  in  application,  useless  and  moreover 

*  The  results  of  recent  statistics  (Badal)  show  that  hypermetropia  is 
by  far  the  most  frequent  cause  of  engorgement  of  the  lachrymal  passages. 
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cruel,  with  which  ancient  surgery  ignorantly  combated 
asthenopia.  The  period  is  indeed  not  far  removed  from 
us,  when  against  the  symptoms  which  have  just  been 
described  there  were  no  other  forms  of  treatment  than 
leeches,  repeated  purgatives,  cuppings  dry  and  moist, 
bhsters,  moxas,  and  finally  that  last  resource,  the  seton 
to  the  nucha.  This  thorny  path  trodden,  the  patient 
was  definitively  classed  among  those  suffering  from  an 
incurable  amblyopia. 

But  enough  ;  proof  is  no  longer  needed,  and  the 
thousands  of  asthenopes  relieved,  acred  each  year  by 
the  simple  indication  of  the  glass  correcting  their 
hypermetropia,  leave  henceforth  no  ground  for  the 
smallest  objection.  Let  any  one  try  to  prevail  upon 
those  unfortunate  patients  whom  the  use  of  glasses 
has  snatched  from  despair  and  restored  to  usefulness, 
to  give  up  their  precious  succour ! 

The  prejudice  existing  with  regard  to  glasses  is 
met  with  sometimes  under  a  curious  shape.  "  But 
in  using,  from  the  present  time,  a  glass  of  so  high 
power  (referring  for  example  to  No.  12  (3  D.)  for  a 
man  aged  fifty),  have  I  not  to  fear,  doctor,  getting 
into  such  a  condition,  as  age  advances,  that  I  shall 
not  be  able  to  find  any  glass  sufficiently  strong.?" 
The  reply  to  this  anticipation  is  easy.  A  total  hyper- 
metropia of  10  dioptrics  is  that  which  at  twenty  years 
of  age,  needs,  after  paralysis  of  the  ciliary  muscle  by 
atropine,  a  glass  of  10  cm.  focus  for  distant  vision. 

E 
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At  sixty  years  of  age  the  patient  will  be  in  the  same 
condition,  without  the  use  of  atropine;  he  will  have 
lost  the  ten  dioptrics  which  indicate  at  the  age  of 
twenty  the  range  of  his  accommodation.    And  he  will 
therefore  be  compelled  for  reading  at  25  cm.  to  add 
to  the  10  dioptrics  necessary  for  distant  vision,  a  lens 
of  25  cm.  focus,  or  4  dioptrics.   He  will  need,  therefore, 
for  very  near  work,  14  dioptrics  or  a  glass  of  7  cm. 
focus.    Now  the  boxes  of  ordinary  test  glasses  extend 
to  20  dioptrics,  and  ordinary  commercial  limits  would 
thus  not  be  exceeded  by  a  hypermetropia  of  16 
dioptrics.    Let  us  add  that  an  emmetropic  eye,  after 
the  operation  for  cataract,  does  not  need  a  glass 
stronger  than  10  dioptrics  for  distance  and  13  for 
reading,  and  it  will  be  seen  that  the  margin  is  suffi- 
ciently ample. 


§  52.  Tlie  coiMlition  in  wliicli  tlie  visiou 
for  near  objects  is  maintained  without  diffi- 
culty l»y  excluding-  one  eye.— This  state,  fully 
established,  shows  that  the  difficulty  of  which  the 
patient  complains,  that  of  being  unable  to  continue 
near  work  for  any  length  of  time,  depends  upon  the  re- 
%\  sistance  which  attends  the  maintenance  of  convergence 

of  the  optic  axes  for  a  near  point.  This  resistance 
originates  in  the  preponderating  action  of  the  abduc- 
tor muscles  over  the  adductors,  and  has  received  the 
name  of  insufficiency  of  the  internal  recti.    This  want 
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of  harmony  may  be  met  with  in  the  emmetrope, 
and  even,  although  more  rarely,  in  the  hypermetrope. 
But  as  it  is  a  very  frequent  concomitant  of  myopia, 
we  shall  study  it  among  the  consequences  or  compli- 
cations of  this  malady. 


Second  Division. 

PERSONS  WHO  SEE  CLEARLY  AT  A  SHORT  DISTANCE  ONLY. 

§  53.    llyopia.    Wliat  constitutes  Myopia. 

We  have  seen  (§  46,  note)  what  is  to  be  understood 
by  the  myopic  eye :  an  eye  too  long  for  its  refractive 
system,  an  eye  in  which  the  principal  focus  falls  in 
the  vitreous  chamber  anterior  to  the  retina. 

This  condition  of  eye,  which  corresponds  to  an  excess 
of  refraction  in  the  dioptric  apparatus  compared  with 
the  distance  which  separates  it  from  the  retina,  is 
not,  as  was  long  beheved,  the  consequence  of  an  ab- 
solute excess  of  refractive  power.  Contrary  to  ancient 
opinion,  the  cornea  and  the  crystalline  lens  have  actually 
the  same  curvature  as  in  the  normal  eye,  and  the  media 
the  same  index  of  refraction. 

It  is  the  eyeball  itself  which  is  too  long  for  the 
refracting  media  (it  has  been  known  to  measure  almost 
one-third  more  than  the  measurement  of  the  normal 
eye.  See  fig.  6) .  This  lengthening  of  the  eyeball,  the  im- 
mediate cause  of  the  myopia,  derives  its  origin  from  an 


52 


anatomical  change  characterized  by  an  outward  protru- 
sion of  the  deep  membranes,  the  result  of  their  atrophy 
or  progressive  absorption  (posterior  staphyloma). 

§  54.  Diag^iosis  of  Myopia.— Myopia  is  easily 
diag-nosed  :  vision  for  distance  is  either  absent  or,  if 
present,  confused,  and  is  immediately  and  extremely 
improved  by  the  use  of  a  suitable  concave  glass. 

§  55.    Pecwliarities  of  iieai-  vision  in  tlie 
myopic  eye. — If  the  myopic  eye  has  but  indifferent 
vision  for  distance  it  enjoys  excellent  near  vision; 
better,  apparently,  but  apparently  only,  than  any  other 
eye.    Its  near  point  is  actually  brought  nearer  with 
its  far  point.    And  since  it  possesses  the  same  extent 
of  accommodation  as  other  eyes  at  the  same  age,  and 
like  other  eyes  possesses  a  ciliary  muscle,  it  is  able 
to  permit  considerably  greater  approximation  of  small 
and  delicate  objects,  and  so  procures  much  larger 
images  of  these  small  objects  than  the  emmetropic 
eye.    Thus  with  an  actually  reduced  acuity  of  vision, 
it  appears  to  enjoy  a  superior  degree  of  visual  power. 
Let  us  add  that,  considering  the  habitual  state  of 
the  pupil,  which  is  naturally  more  dilated  than  in  the 
emmetropic  eye,  it  needs  a  lesser  degree  of  illumination 
in  near  vision.  These  are  all  circumstances  which  have 
contributed  to  the  deplorable  prejudice  that  "the 
myopic  eye  is  a  good  eye." 
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The  gradual  elongation  of  the  eyeball  hi  progressive 
myopia  depends  upon  the  distension  and  softening  of 
the  tunics  which  follow  serous  choroiditis,  which  is 
itself  an  almost  inevitable  companion  of  myopia  even 
of  slight  degree.  There  is  nothing,  therefore,  within  the 
range  of  ocular  hygiene,  more  deserving  the  attention 
of  the  practitioner  than  the  surveillance  of  myopia. 
Left  to  itself,  resigned  to  the  continuous  action  of  the 
causes  which  have  determined  its  form,  the  elongated 
eyeball  is  threatened  in  the  future  either  with  progressive 
myopia  or  muscular  asthenopia.  The  myopic  eye  ap- 
proaches normal  conditions  only  when  the  atrophy  and 
distension  of  the  deep  membranes  become  stationary ; 
and  this  happens  only  as  the  result  of  special  hygienic 
treatment,  or  on  the  cessation  of  near  work.  The  sole 
attention  of  the  practitioner  ought  therefore  to  be 
devoted  to  the  means  best  calculated  to  arrest  this 
progressive  tendency. 

Let  us  consider  a  little  more  fully  a  subject  of  so 
great  interest  to  all  whose  employment  needs  accurate 
vision. 

The  diminution,  often  extreme,  of  visual  acuity  in 
myopia,  is  exhibited  with  startling  veracity,  in  a  table 
presented  by  me  to  the  Academy  of  Medicine,  on  the 
15th  of  June,  1875,  in  a  study  of  myopia  in  its  relations 
to  military  service.  This  table  presented  five  curves, 
reproducing  in  graphic  form  the  abstract  of  the  visual 
acuity  of  900  cases  of  myopia,  divided  into  five  classes, 
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differing  from  each  other  by  one-twelfth  of  excess  of 
refraction  (3  dioptrics). 

In  the  first  class,  myopiae  ranging  between  o  and 
in  one  hundred  cases,  one-third  or  28"44  per  cent, 
showed  normal  acuity  or  =  i  ;   about  four-fifths  or 
79-10  per  cent.,  an  acuity  equalling  at  least  \;  the 
remainder  or  21  per  cent,  a  reduced  acuity,  of  which 

I-  25  were  lost  eyes.  In  the  second  class,  myopiae 
ranging  between  and  \,  normal  acuity  is  met  with 
only  about  ten  times  in  the  100.  An  acuity  of  ^  is 
seen  in  about  §  ;  but  below  \  is  found  in  34-25  per 
cent.,  among  which  are  1-85  of  lost  eyes. 

Between  \  and  I,  myopes  fall  off  greatly  with  respect 
to  acuity  of  vision.  In  100  of  these,  not  more  than 
3-62  possess  complete  visual  acuity.  An  acuity  of  ^ 
measures  the  extent  of  f ,  or  about  43-44  per  cent. ; 
and  if  the  examination  be  carried  on,  the  numbers 
corresponding  to  lesser  degrees  of  acuity  increase 
sensibly  and  reach  56-56  per  cent.,  of  which  there  are 
eleven  below      and  4-34  lost  eyes. 

Between  \  and  J  the  disproportion  is  marked.  There 
is  no  longer  a  single  case  of  normal  acuity,  or  equalling 
unity  ;  an  acuity  of  \  is  represented  by  only  22  per 
cent.,  or  less  than  one-fourth  of  the  total ;  with  an 
acuity  of  less  than  \  there  is  the  threatening  proportion 
of  77-20  per  cent.,  of  which  28-80  are  below  and 

II-  40  of  eyes  lost,  or  more  than  one-tenth. 

But  the  picture  is  more  gloomy  still  when  we  ap- 
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proach  the  last  division,  myopiae  of  higher  degree 
than  |.  Here  the  number  of  cases  in  which  the  acuity 
does  not  reach  h  rises  to  45-55  per  cent.,  of  which 
31-15  are  below  ^  and  28-48  lost.  In  short,  60-63  per 
cent,  without  any  industrial  value  whatever ! 

And  it  should  be  remarked  that  under  the  denomi- 
nation ''lost  eyes"  allusion  is  intended  to  the  following 
occurrences  :  central  scotomata  from  choroidal  hemorr- 
hages, or  invasion  of  the  polar  region  by  posterior 
staphyloma,  detachment  of  the  retina,  synchysis  or 
opaque  softening  of  the  vitreous  body,  secondary 
cataracts,  8z:c. 

Such  are  the  statistics  of  myopia  with  respect  to 
visual  acuity. 

§  56.  Actual  value  of  flie  myopic  eye  mii- 
providetl  witli  si»ectacles,inits  relations  witli 
«listaiit  objects. — The  question  of  myopia  in  its 
relation  to  military  service,  and  the  use  of  spectacles 
in  the  army,  has  given  rise  to  the  necessity  for  knowing  : 
"  to  what  degree  of  diminution  of  the  visual  acuity,  the 
perception  of  the  myopic  eye  without  glasses,  corres- 
ponds, in  vision  for  distant  objects." 

Experiment  upon  emmetropic  eyes  rendered  myopic 
by  the  apposition  of  convex  glasses,  has  led  me  to  the 
conclusion,  that,  a  physiologically  acute  eye  has  its 
vision  reduced  by  one-half  for  the  first  dioptric  of 
excess  of  refraction  (^V) ;  the  acuity  falling  to  xV  for 
an  excess  of  two  .dioptrics  (xV)- 
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Direct  trials  of  myopic  eyes  endowed  with  physio- 
logical acuity,  have  led  Professor  Noel,  of  Louvain,  to 
the  following  results,  which  are  nearest  the  truth : 
acuity  useful  for  distant  objects  varies  between  |  and  -| 
for  myopia  inferior  to  xV ;  it  is  below  5  from  ^  to  -ijj ; 
descends  to  f  between  xg-  and  ;  to  between 
and  ;  then  falls  suddenly  to  ^  in  myopiae  included 
between  ^  and  ^. 

§  57- — Appearance  of  rtie  Myopic  Uye. — The 

eye  of  the  myope  most  frequently  carries  with  it  the 
apparent  signs  by  which  it  may  be  distinguished  ;  it 
is  relatively  large,  and  hard  under  pressure  ;  the  cornea, 
without  being  on  that  account  more  cui^ved  than  in 
the  normal  eye,  is  continued,  without  any  sudden  pro- 
jection, in  the  same  curvature  as  the  sclerotic  ;  the 
globe  is  therefore  pointed  in  front;  it  forms  the  anterior 
extremity  of  an  ovoid  with  its  greater  axis  antero- 
posteriorly. 

The  myope  himself  has  a  manner  pecuharly  charac- 
teristic, having  very  confused  distant  vision,  he  does 
not  give  himself  the  useless  trouble  of  tiying  to  dis- 
tinguish the  features  or  aspect  of  persons  forming 
part  of  the  same  assembly.  Indeed,  when  he  wishes 
to  see  a  little  more  clearly,  he  instinctively  brings 
his  eyelids  together,  whence  his  name  of  myope :  (iveiv, 
to  close  the  eye.  This  characteristic  habit  requires 
notice. 
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§  58-  I'lie  liabit  of  screwing-  tltc  eyelids 
tog-etlier. — The  narrowing  of  the  palpebral  opening, 
thus  reduced  to  a  horizontal  slit,  has  for  its  immediate 
effect  a  remarkable  amelioration  of  vision.  This  effect 
is  commonly  attributed  to  the  correction  of  astigmatism 
or  that  asymmetry  of  refraction  which  often  accom- 
panies high  degrees  of  anomaly  of  that  function.  The 
real  optical  mechanism  of  this  habit  is  more  complex 
in  its  causes ;  it  was  discovered  in  the  seventeenth 
century  by  Dechales,  a  learned  Jesuit.  It  is  due,  not 
to  the  reduction  in  all  directions  but  one,  of  the  circles 
of  diffusion  in  the  images  produced  by  an  inaccurately 
adapted  refractive  apparatus,  as  would  have  been  the 
case  in  a  homogeneous  lenticular  system.  The  retinal 
circle  of  diffusion  is  not,  properly  speaking,  a  circle, 
nor  an  ellipse,  nor  any  other  simple  figure.  It  is  com- 
posed of  a  circular  group  of  many  images,  arranged 
side  by  side,  and  produced  individually  by  one  of  the 
well-defined  sectors  of  which  the  crystalline  lens  con- 
sists. All  these  images  are  accurately  superimposed, 
when  the  refractive  apparatus  is  exactly  accommodated 
for  the  distance  of  the  object.  Under  all  other  circum- 
stances they  encroach  more  or  less  upon  one  another, 
and  may  even  be  entirely  separated ;  such  are  the  physi- 
ological circles  of  diffusion.  It  is  by  this  mechanism 
that  the  phenomenon  of  uniocular  polyopia  is  produced, 
complained  of  in  certain  affections  of  dynamical  refrac- 
tion, as,  for  example,  in  paralyses  of  the  accommodation, 
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and  also  in  anomalies  of  static  refraction.  We  have  a 
common  example  in  the  statement  of  myopes  who  see 
the  lunar  crescent  terminated  by  several  horns. 

Now  the  lessening  of  the  palpebral  opening  reduces 
these  images  to  two,  situated  in  the  same,  horizontal, 
meridian,  overlapping  each  other,  therefore,  much  less 
than  those  furnished  by  two  contiguous  sectors. 

Besides,  one  of  these  is  always  better  illuminated 
and  more  central  than  the  other,  and  therefore  attracts 
the  attention  specially.  In  a  word,  the  two  most 
prominent  images  belonging  to  each  eye  are  fused  in 
the  act  of  binocular  vision,  to  the  exclusion  of  the 
weaker,  and  an  improvement  of  vision  results,  the  value 
of  which  can  only  be  appreciated  by  experience. 

It  is  only  necessary  to  render  oneself  myopic  by 
placing  before  the  eyes  convex  glasses  of  six  or  eight 
inches  focus,  and  everything  becomes  indistinct  imme- 
diately. Let  the  palpebral  fissure  be  then  reduced  to 
a  mere  horizontal  slit,  and  the  great  importance  of 
this  instinctive  little  act,  in  the  vision  of  myopes, 
becomes  apparent. 

§  59.  Progressive  Myopia.  Sj  niptomatolog-y- 

Let  us  now  notice  the  symptomatology  of  progressive 
myopia. 

A  patient  suffering  from  progressive  myopia  is  known 
by  the  appearance  of  congestive  irritation  of  the  eyes, 
varying  in  severity  and  frequency.    When  the  retina 
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and  the  choroid  become  the  seats  of  changes,  which  the 
ophthalmoscope  alone  reveals  incontestibly,  the  ocular 
appendices  and  the  subjective  sensations  of  the  patient 
indicate  to  him  and  to  the  practitioner  the  existence 
of  internal  changes.  The  patient  feels  a  sense  of  heat 
in  the  part,  the  eyes  are  often  red  ;  the  eyelids  glued 
together  in  the  morning ;  there  is  a  sense  of  weight, 
of  fulness,  about  the  orbits ;  the  eye  feels  too  large 
for  its  socket.  But  the  most  striking  and  the  most 
troublesome  symptom  is  the  constant  presence  of 
muscse  volitantes  (§  85). 

These  entoptic  appearances  are  of  all  shapes  and  all 
sizes  ;  and,  whilst  the  small  pearly  spectres,  phenomena 
almost  physiological,  need  give  no  cause  for  anxiety, 
it  is  of  the  utmost  importance  that  the  number  and 
the  dull  tint  of  floating  bodies  in  the  vitreous  chamber 
should  be  taken  into  consideration. 

When  these  bodies  become  considerable  in  size,  when, 
with  each  movement  of  the  eye,  they  change  position 
in  a  marked  degree,  the  integrity  of  the  vitreous  body 
is  necessarily  compromised. 

If  too,  patients  see  from  time  to  time  flashes  of  light, 
or  stars ;  if  from  day  to  day  external  light  fatigues 
them  more  and  more,  we  may  know  that  these  are  the 
signs  of  atrophy  which  is  consuming  the  choroid  and 
laying  bare  the  pearly  substance  of  the  sclerotic.  Soon 
images  are  interrupted  in  their  extent  or  in  their  contour 
(scotomata) ;  the  peripheral  acuity  of  vision  diminishes 
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more  and  more  rapidly,  the  patient  begins  to  be  no 
longer  able  to  fix  objects  with  one  eye,  and  this  diffi- 
culty extends  sooner  or  later  to  both  eyes.  Having 
reached  this  stage,  the  affection  is  extremely  serious, 
effusions  of  blood,  serous  infiltrations,  opacities  of  the 
vitreous  body,  detachments  of  the  retina,  and  cataract, 
threaten  the  well-being  of  the  patient.  n 

§  60.    Mecliaiiism  of  i»rosrre§sive  Myopia. 

Without,  however,  reaching  this  almost  final  stage, 
there  is  another  complication  of  myopia  more  parti- 
cularly interesting,  in  that  its  study  leads  us  directly  ^ 
to  the  establishment  of  hygienic  rules  adapted  to  ' 
counteract  the  disease  itself 

The  analysis  of  the  mechanism  of  binocular  vision  j 
teaches  us  that  if  all  the  symptomatic  manifestations  1 
previously  noticed  depend  upon  lengthening  of  the 
eyeball,  this  in  turn  owes  its  origin  to  the  excess  of 
pressure  exercised  upon  the  eyeball,  during  the  act 
of  convergence,  by  the  muscles  which  embrace  it  and 
govern  its  movements.  In  the  state  of  equilibrium  of 
the  normal  eye,  the  simple  movement  of  mutual  con- 
vergence of  the  optic  axes  irresistibly  involves  an 
increase  in  the  intra-ocular  pressure.  But  this  tension, 
which  is  far  from  being  imperceptible  in  a  spherical 
elobe  under  normal  conditions  when  an  object  is 
brought  within  25  cm.  distance,  must  be  considerably 
exaeeerated  under  the  action  of  tense  muscles  applied 


6i 


to  an  eyeball  which  has  become  ovoid  in  form,  and 
is  imbedded  in  a  conical  infundibulum,  the  orbital 
cavity. 

In  proportion  as  the  myope  is  obliged  to  bring 
objects  nearer  to  his  eyes,  and  thus  to  compel  his 
optic  axes  to  a  more  marked  degree  of  mutual  con- 
vergence, so  the  forces  necessary  to  produce  that  effect 
must  be  increased.  But  at  the  same  time,  and  iii 
the  same  proportions,  the  internal  tension,  which  also 
increases,  augments  the  lengthening  of  the  eyeball,  or, 
in  other  words,  the  progress  of  posterior  staphyloma. 
An  unavoidable  dilemma  !  The  tendency  of  the  disease 
to  a  more  rapid  advance  increases  with  each  stage  of 
its  development. 

§  6i.  Muscular  Astlienopia.  —  The  conse- 
quences of  the  struggle  established  between  the  motor 
forces  applied  to  the  eyeball  and  the  reacting  tension 
of  its  contents  have  at  times  quite  another  aspect,  and 
present  totally  different  characters. 

In  the  mechanism  which  we  have  just  analysed,  the 
reaction  of  the  ocular  envelope,  supported  by  its  con- 
tents, against  the  excess  of  pressure  developed  by  the 
muscles  in  the  act  of  mutual  convergence,  instead  of 
giving  way  gradually  before  that  pressure,  may  struggle 
with  it  with  advantage,  and  so  hold  the  muscles  in  check. 
In  fact,  in  this  struggle,  the  over-strained  muscles 
may  and  often  do  become  unequal  to  the  duty  imposed 
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upon  them.  Their  power  becomes  more  or  less  quickly- 
insufficient  for  the  calls  upon  them.  What  is  this 
insufficiency,  if  not  a  condition  approaching  closely 
that  of  fatigue  or  exhaustion  ?  Then  the  impossibility 
of  fixing  binocular  vision  for  any  length  of  time  upon 
near  objects  is  noticed,  and  at  the  end  of  a  variable, 
and  relatively  short  period,  patients  complain  of  an 
aggregate  of  symptoms  offering  a  certain  analogy  to 
those  of  accommodative  asthenopia.  \ 

For  example  :  "  Vision,  which  is  distinct  at  the  com- 
mencement of  the  task,  soon  becomes  more  and  more 
painful,  and  at  length  impossible.  The  eyes  become 
clouded,  fill  with  tears,  patients  have  a  sense  of  un- 
easiness, of  pain  in  the  orbit,  particularly  towards  the 
inner  angle  of  the  eye  (sometimes  over  the  temples) : 
the  letters  become  mixed,  or  have  a  dazzling  appear- 
ance, or  appear  double  and  quickly  run  together.  The 
patient  feels  the  need  of  putting  his  work  farther  from 
him,  and  experiences  great  relief  from  closing  one  eye 
and  covering  it  with  his  hand"  (see  50). 

In  these  cases  we  often  see  chronic  inflammations 
of  the  tassal  margins,  repeated  styes,  epiphora,  migraine, 
as  in  accommodative  asthenopia.  And  it  is  useless  to 
say  that  these  discomforts  are  ever  completely  removed 
without  previously  remedying  the  anomaly  of  refraction. 

Among  the  manifestations  of  muscular  asthenopia, 
there  is  one  which  we  have  never  seen  mentioned  in 
any  book,  but  which  we  have  frequently  noticed, 
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sufficiently  often  indeed  to  attach  to  it  great  import- 
ance as  a  diagnostic  sign.  It  is  a  certain  redness,  an 
active  rosy  injection  of  the  face,  ahnost  erysipelatous 
(less  the  tumefaction),  an  exaggeration  of  the  English 
"  floridness." 

We  mention  it  for  the  observation  of  our  specialist 
confreres. 

§  62.  Mecliaiiism  of  Divergent  StraMsiniis, 
symptomatic  of  Myopia. — The  exclusion  of  one 
eye,  of  which  mention  was  made  in  the  preceding 
section,  is  often  brought  about  spontaneously.  Myopia 
in  advanced  life,  and  high  degrees  of  myopia  in  youth, 
frequently  exhibit  this  symptom,  divergent  strabisimis. 
This  is  in  reality  only  a  spontaneous  action,  instinctive 
on  the  part  of  the  individual,  who  thus  avoids  the 
consequences  of  insufficiency  of  the  muscles  of  con- 
vergence, and  the  muscular  asthenopia  which  is  its 
result,  by  an  outward  deviation  of  the  eye. 

§  63.  Hyg-iene  of  Myopia. — These  considerations 
suffice  to  indicate  the  general  principles  which  should 
guide  the  conduct  of  the  surgeon.  The  eye  of  the 
myope  is  threatened  in  two  directions,  by  intra-ocular 
tension  and  by  muscular  insufficiency.  But  these  two 
dangers  have  only  one  and  the  same  starting  point : 
binocular  convergence,  especially  if  this  be  exaggerated. 
The  accommodation  has  no  share  in  it.    The  myope 
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has  always  at  his  service  a  greater  amount  of  accom- 
modation than  circumstances  demand.  The  source  of 
danger  Hes  in  forcibly  directing  binocular  vision  to  a 
point  too  near  to  the  eyes.  All  the  advice  of  the 
practitioner  should  have  this  object,  viz.,  to  procure  for 
the  myope  distinct  vision  at  the  greatest  possible  dis- 
tance, speaking  generally  from  eight  to  twelve  inches. 

Another  consideration,  secondary,  it  is  true,  when 
considered  in  relation  to  the  first,  that  of  holding  objects 
at  a  certain  distance,  is  the  danger  the  myope  incurs 
when  bending  over  his  work,  and  leaning  his  head 
forwards,  of  compressing  the  blood  vessels  which 
convey  the  blood  from  the  head;  in  this  impediment 
to  the  circulation  congestion  of  the  choroid  finds  an 
evident  auxiliary. 

The  means  of  preventing  the  too  great  approximation 
of  objects  consists  exclusively  in  the  employment  of 
spectacles  adapted  to  give  the  insufficiently  divergent 
rays  (or  those  proceeding  from  points  too  far  distant 
in  respect  to  the  refractive  power  of  the  eye)  the  degree 
of  divergence  required  by  the  state  of  the  refraction. 
The  glasses  needed  are  well  known  to  be  concaves. 
Their  exact  determination  necessitates  calculations 
which  would  be  out  of  place  here.  From  the  preceding 
analysis,  the  following  conclusion,  contraiy  to  received 
custom  and  opinion,  is  derived  ;  viz.,  that  the  myope 
is  more  bound  to  use  concave  glasses  for  near  than  for 
distant  vision. 
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Unless  he  should  be  placed  on  the  look-out,  or  as 
sentry,  the  myope  may,  strictly  speaking,  content 
himself  with  imperfect  definition  for  distance.  Ac- 
cording to  his  choice,  he  may  or  may  not  use  glasses 
adapted  to  neutralize  his  myopia.  But  in  near  work, 
where  accurate  images  are  absolutely  necessary,  distinct 
vision  can  be  obtained  only  by  a  dangerous  approx- 
imation of  the  object,  and  he  can  escape  this  necessity 
solely  by  the  employment  of  glasses  suited  to  the 
degree  of  his  myopia  and  the  distance  at  which  it  is 
necessary  to  keep  the  object  from  the  eyes.  In  short, 
in  the  case  of  the  myope  concave  glasses  have  a  double 
object,  for  distance  they  serve  him  to  see  accurately ; 
near  at  hand,  they  serve  him  to  see,  not  more  distinctly, 
but  at  a  greater  distance. 

§  64.    Does  file  Myope  require  two  kinds 

of  s-lasses?— It  now  becomes  a  question  if  the  myope 
should  use  different  glasses  for  near  and  for  distant  vision. 

In  accustoming  himself  to  the  constant  use  of  neu- 
tralizing glasses,  the  myope  places  himself,  so  far  as 
artificial  means  allow,  in  the  condition  of  an  emme- 
trope;  and  thus  what  theory  teaches  experience 
confirms.  Bonders  has  obsei-ved  that  those  persons 
who  have  been  provided,  from  their  youth,  with 
neutralizing  glasses,  have  not  had  to  deplore,  later 
on,  the  consequences  of  myopia.  Their  myopia  has 
remained  stationary. 
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But  to  this  general  rule  there  are  two  exceptions. 
First,  where  the  patient  is  the  subject  of  a  high  degree 
of  myopia  complicated  by  amblyopia.  The  greatly 
reduced  acuity  of  vision  necessitates  great  approx- 
imation of  objects,  if  images  of  a  sufficient  size  are 
to  be  obtained.  The  use  of  a  concave  glass  may 
therefore  be  contra-indicated,  for  the  inteivention  of 
a  strong  concave  glass  diminishes  notably  the  size 
of  the  image. 

And  if,  as  is  often  the  case,  there  exist  at  the  same 
time  a  certain  degree  of  insufficiency  in  the  power  of 
convergence,  the  case  becomes  one  of  extreme  delicacy, 
because  it  is  necessary  to  choose  between  the  exclusion 
of  one  eye  for  near  vision,  and  tenotomy  of  one  or 
both  of  the  external  recti  muscles.  The  preservation 
of  sight,  in  one  eye  at  least,  is  only  insured  at  this 
cost. 

Secondly,  where  the  myope  is  no  longer  young  and 
his  myopia  is  of  tolerably  high  degree  (between  i 
and  i  for  example),  unavoidable  discord  is  established 
between  the  accommodation  of  each  eye  and  the  mutual 
convergence  of  the  two  eyes,  and  the  habits  so  acquired 
have  become  a  second  nature.  Here  the  glass  proper 
to  neutralize  the  myopia,  excellent  though  it  be  for 
distant  vision,  if  applied,  without  gradual  change,  to 
near  objects,  reveals  the  want  of  harmony  existing 
between  the  two  synergical  forces  which  co-operate  in 
near  vision.    The  patient  then  says  that  his  glasses 
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for  distance  give  him  pain  when  used  for  near  objects  ; 
they  draiv  his  eyes.   This  may  be  explained  perfectly. 

The  myope,  as  we  have  seen,  has  always  more 
accommodation  available  than  is  needed  for  a  given 
degree  of  convergence.  Working  ordinarily  without 
glasses,  he  accustoms  himself  to  relax  that  power;  and 
when  this  has  been  done  for  a  long  period,  the  regular 
relation,  physiologically  established  between  the  two 
muscular  powers,  accommodation  and  convergence, 
is  found  to  be  gradually  sundered.  All  at  once,  a 
relatively  strong  concave  glass  is  interposed,  and  to 
a  given  relation  of  the  optic  axes  corresponds  suddenly 
an  unaccustomed  divergence  of  rays  and  as  a  conse- 
quence the  necessity  for  adequate  accommodation. 
These  new  relations,  accurate  if  the  eye  were  normal, 
become  for  the  myope  modified  by  habit,  abnormal 
relations,  and  the  organ  is  unable  to  accept  them 
readily.  It  becomes  necessary  therefore  to  prepare 
it  gradually  for  such  functional  regeneration.  This 
is  attained  only  by  correcting  a  part  of  the  differ- 
ence at  a  time.  The  patient  is  therefore  fitted,  for 
near  work  and  reading,  with  the  weakest  concave  glass 
which  gives  him  clear  vision  at  about  fourteen  inches 
(40  centimetres)  ;  then  every  six  or  twelve  months  the 
power  of  the  glass  is  increased,  so  as  to  reach  in  three 
or  four  years  a  glass  of  full  neutralizing  power.  Then 
the  same  glass,  constantly  worn,  will  serve  equally  for 
near  and  for  distant  vision,  and  the  patient  will  be 
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restored  as  nearly  as  possible  to  physiological  con- 
ditions. 

But  in  all  these  circumstances  neither  the  patient 
nor  his  advisers  should  lose  sight  of  the  main  points 
just  demonstrated  ;  viz.,  that  glasses,  in  near  vision, 
are  not  given  to  improve  vision,  but  to  increase  the 
distance  at  which  objects  may  be  seen.    If  the  patient 
should  make  use  of  these  glasses  to  bring  objects  still 
nearer  to  his  eyes,  far  from  being  useful  to  him,  they 
would  infallibly  aggravate  his  condition.  However, 
such  is  not  generally  the  case  ;  the  patient,  for  the 
reasons  above  given,  has  no  longer,  when  aided  by 
the  glasses,  the  same  tendency  to  approximate  objects. 
In  short,  the  end  to  be  aimed  at  is  to  lead  the  myope 
gradually  to  the  condition  of  normal  refraction  by 
means  of  the  use  of  a  glass  exactly  neutralizing  the 
defect  for  all  distances  and  all  occasions.  Success 
may  be  obtained  rapidly  if  the  patient  be  young,  but 
the  more  he  is  advanced  in  years  the  more  important 
it  becomes  to  use  circumspection. 

§  65.  Myopia  as  time  advances.— If  presby- 
opia is  nothing  more  than  senile  insufficiency  of  the 
accommodation,  myopia  may  and  must  be  complicated 
by  presbyopia,  as  is  the  case  in  other  states  of  defective 
vision.  Only  the  patient  may  not  suffer  from  it,  or  at 
least  not  be  conscious  of  it.  That  will  depend  upon 
the  degree  of  his  defect. 
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High  degree  of  myopia. — Thus  the  starting-point  of 
presbyopia  being  fixed  at  eight  inches,  a  myope  whose 
far  point  is  eight  inches,  after  the  total  loss  of  his 
accommodation,  will  still  see  distinctly  at  eight  inches, 
but  he  will  not  see  clearly  either  beyond  or  within  that 
distance.  If  the  necessities  of  his  calling  do  not  impose 
upon  him  very  delicate  work,  he  may  therefore  prac- 
tically ignore  the  existence  of  his  presbyopia :  he  is 
presbyopic  without  knowing  it. 

Slight  degree  of  myopia. — In  myopia  of  a  low  degree 
this  is  not  so.  Starting  from  ^  the  myope,  like  the 
emmetrope,  should,  although  very  slowly,  feel  the 
effects  of  the  loss  of  his  accommodative  power.  Then 
he  will  need  a  concave  glass  for  distant  vision  and  a 
(weak)  convex  glass  for  reading.  But  this  will  scarcely 
ever  be  necessary  before  sixty  years  of  age,  and  only 
then  in  slight  cases  of  myopia. 

The  preceding  explanations  anticipate  the  answer  to 
the  question  so  often  asked  :  does  not  the  sight  of  a 
short-sighted  person  improve  with  advancing  years 
In  reply,  it  is  only  necessary  to  consider,  first,  that  as 
years  pass  on  the  acuity  of  vision  diminishes  with  every 
one ;  and  secondly,  that  the  myope  threatened,  or  at- 
tacked by  a  progressive  change  in  the  deep  membranes 
of  the  eye,  has  this  as  a  second  cause  to  add  to  the 
physiological  diminution  of  visual  acuity  ;  and  thirdly, 
that  if  the  disease  of  the  deep  membranes  progress, 
the  myopia  itself  increases  in  proportionate  degree. 
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Two  causes  ought  however  to  be  mentioned,  which, 
without  altering  really  the  optical  condition  of  the 
myope,  may  render  his  sight  better  as  time  advances, 
and  have  certainly  given  rise  to  the  general  prejudice 
that  the  sight  of  a  myope  improves  with  time.  Presby- 
opia, in  the  preceding  pages,  has  been  regarded  only 
in  its  fundamental  condition  :  the  receding  of  the  near 
point.    We  have  supposed  that  during  this  recession 
of  the  near  point,  the  far  point  remains  perfectly 
unchanged.    Accurately  speaking  this  proposition  is 
an  error  ;  the  far  point  is  not  actually  involved  until 
late,  after  sixty-five,  and  is  then  only  slightly  removed 
{■^  at  most).    Now  this  amount,  which  converts  the 
normal  into  a  hypermetropic  eye  (the  acquired  hyper- 
metropia  of  Bonders),  evidently  diminishes  the  degree 
of  excess  of  refraction  in  the  myope. 

Thus  a  myopic  eye  of  ^  becomes  at  the  age  of 
sixty-five  an  emmetropic  eye ;  a  myopia  of  or 
of  ten  inches,  is  reduced  to  ;  a  myopia  of  sixteen 
inches  descends  to  ^,  and  so  on.  At  the  same  time, 
the  near  point  has  approached  the  far  point  and  the 
patient  has  become  really  presbyopic. 

To  this  must  be  added  the  secondary  action  of  the 
pupil  which  contracts  with  advancing  years.  The 
magnitude  of  the  circles  of  diffusion  thus  decreases 
simultaneously  with  the  degree  of  the  myopia  or  the 
primary  excess  of  refraction. 

In  all  these  relations  it  is  undeniable  that  the  mj^opic 
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eye  may,  with  the  progress  of  time,  experience  actual 
advantages,  and  so  far  the  popular  prejudice  has  cer- 
tainly ground  for  its  existence.  It  remains  however 
only  a  prej  udice.  The  improvements,  whose  mechanism 
has  just  been  explained,  apply  only  to  slight  degrees 
of  myopia,  or  rather  to  myopia  when  the  termination 
of  diseased  action  has  been  reached.  The  myopic  eye, 
which  remains  the  subject  of  the  too  common  causes 
of  progressive  myopia,  is  veiy  far  from  being  benefited 
by  these  consequences  of  age.  The  atrophy  of  the 
deep  membranes,  which  is  constantly  gaining  ground, 
unhappily  more  than  compensates  for  the  slight  effects 
of  lapse  of  time  upon  the  position  of  the  limits  of  the 
range  of  vision. 

§  66.    Myopia  is  a.  i»i'0«liict  of  civilization. 

All  cases  of  myopia  are  certainly  not  progressive ;  if 
the  myope  place  himself  early  under  favourable  con- 
ditions, if  he  carefully  ward  off  all  influences  likely  to 
increase  intraocular  pressure,  that  is  to  say  to  necessitate 
a  more  or  less  marked  degree  of  convergence  of  the 
optic  axes,  he  may  entertain  a  well-founded  hope  of 
preventing  the  progress  of  the  myopia. 

Put  a  young  myope  to  follow  the  plough,  or  place  him 
on  board  ship,  so  that  he  may  not  have  to  weary  his  eyes 
by  attention  to  books  or  the  use  of  delicate  instruments, 
and  the  myopia,  in  all  probability,  will  not  progress, 
and  if  of  slight  or  of  moderate  degree,  will  improve. 
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But  should  the  young  myope  after  leaving  school 
continue,  without  knowing  or  without  following  the 
hygienic  rules  to  which  he  ought  to  submit,  occupations 
which  necessitate  the  close  approximation  of  objects 
to  his  eyes,  then  it  may  be  said  without  fear  of  con- 
tradiction, that  his  myopia  is  doomed  to  progress,  and 
he  is  threatened  with  all  the  consequences  of  incessant 
protrusion  of  the  ocular  membranes.  And  this  result, 
especially  to  be  feared  if  the  young  patient  belongs  to 
a  family  in  which  myopia  is  hereditary,  becomes  inevit- 
able if  symptoms  of  insufficiency  of  the  internal  recti 
present  themselves  ;  the  irregularity  which  constitutes 
the  true  starting-point  of  protrusion  of  the  globe.* 

Myopia  depends  therefore  upon  an  hereditary  or 
congenital  predisposition ;  but  the  circumstances  which 
develop  it  are  entirely  the  products  of  civihzation. 

The  rural  populations,  those  engaged  in  pastoral 
pursuits,  and  soldiers  brought  up  in  the  country, 
embrace  only  a  small  proportion  of  myopes.  This 
proportion,  on  the  other  hand,  increases  in  such  a  way 
as  to  leave  no  doubt  as  to  its  cause,  among  those 
engaged  in  the  various  employments  which  are  the 
outcome  of  civilization. 

The  myopic  eye  is  not  especially  distinguishable  at 
birth.  An  experienced  observer  may  recognize  a 
predisposition  to  softening  of  the  ocular  tunics  in  a 
young  subject  of  seven  or  eight  for  example  ;  but  it  is 

*  Y'Aq  Ainiah-s  d^oculistiqiic,  Dec,  1866. 
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very  rare  to  find  a  myopia  higher  than  and  more 
than  the  very  commencement  of  a  posterior  staphyloma 
at  that  age. 

The  comparison  of  statistics,  however,  shows  us  the 
proportion  of  myopia  among  the  population,  and  the 
degree  of  the  myopia  advancing  with  the  closeness  of 
application  of  sight. 

Facts  observed  during  recent  years  in  numerous 
schools  throw  a  brilliant  light  upon  the  previous  sketch. 
Dr.  Hermann  Cohn,  of  Breslau,  imposed  upon  himself 
the  task  of  examining  a  large  number  of  scholars 
(10,060)  and  students  of  all  classes,  and  measuring 
the  degree  of  their  refraction. 

Among  these  10,060  he  found  1,834  cases  of  func- 
tional anomaly ;  and  among  them  1,004  cases  of  myopia, 
of  which  10  were  hereditary  and  58  the  results  of  other 
ocular  affections. 

From  which  it  appears  at  once  that  in  schools  myopia 
is  alone  five  times  more  frequent  than  all  the  other 
visual  anomalies  put  together. 

The  statistical  tables  arranged  by  this  patient  ob- 
server show  us  in  addition  : 

1.  That  myopes  are  found  in  all  schools  ; 

2.  That  whilst  relatively  few  in  the  village  schools 
(i"4  per  cent),  they  become  eight  times  more  numerous 
in  the  town  schools  {ii'4  per  cent.)  ; 

3.  That  in  the  town  schools  the  proportion  of 
myopes  increases  with  the  standard  of  the  schools  ; 
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primary  schools  67  per  cent,  medium  schools  I0"3 
per  cent,  normal  schools  197  per  cent.,  high  schools 
(gyninases)  26-2  per  cent. 

4.  In  the  high  schools  more  than  one  half  of  the 
pupils  of  the  first  class  (highest)  are  myopic  ;  and  in 
all  schools  of  whatever  kind  the  upper  classes  contain 
more  myopes  than  the  lower. 

5.  In  short,  the  degree  of  the  myopia  increases  in 
a  tolerably  regular  manner  with  the  standard  of  the 
schools  and  about  D  with  each  two  years  of  the  age 
of  the  pupils.  On  the  other  hand  myopes  are  not  found 
among  those  who  have  not  completed  their  first  half  year. 

Application  of  sight  to  ijear  objects  is  therefore 
the  determining  factor  in  the  production  of  myopia, 
as  insufficiency  of  the  abductor  forces  in  the  motor 
mechanism  of  the  eyes  is  the  predisposing  factor.  And 
these  results  will  be  so  much  the  more  marked  and 
rapid  according  as  the  patient  finds  himself  in  peculiar 
circumstances  obliging  him  to  bring  the  object  of  his 
attention  nearer  to  his  eyes. 

Among  the  secondary  causes  should  be  cited : 

Insufficient  illumination  ; 

Bad  print,  pale  ink  and  very  small  type  ; 

Corneal  opacities  ; 

Antecedent  amblyopia ; 

In  a  word,  all  the  conditions  which  impel  the  patient 
to  seek  a  larger  retinal  image  by  the  approximation  of 
the  object. 
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These  considerations,  it  will  be  seen,  are  of  the 
highest  importance  for  the  future  of  the  young,  and 
call  for  the  greatest  solicitude,  not  only  on  the  part  of 
their  families  and  medical  practitioners,  but  also  of 
departments  of  public  health. 

§  67.  Tlie  influences  wliicli  tliese  consider- 
ations ongitt  to  have  upon  tlie  edncation  of 
yomli.— Before  consigning  a  youth,  whose  vision  is 
impaired,  to  the  rigorous  discipline  of  college  life,  it 
is  imperatively  necessary  that  his  eyes  should  be  sub- 
jected to  a  careful  ophthalmoscopic  examination.* 

If  the  choroid  be  thinned  and  eroded  in  certain 
spots,  if  the  optic  disc  exhibit  a  small  crescent,  if  also 
there  be  any  sign  of  insufficiency  of  the  internal  recti 
muscles,  the  future  of  the  eyes  is  seriously  compromised. 
Six  or  eight  years  of  university  life  severely  threaten 
the  ultimate  integrity  of  the  organs. 

This  warning,  directed  to  families  and  their  advisers, 
may  not  unjustifiably  reach  the  shepherds  of  these 
young  flocks.  If  alimentary  hygiene  have  become  at 
the  present  time,  so  far  as  our  youth  is  concerned,  the 
.subject  of  anxieties,  such  as  our  own  generation  never 
profited  by,  there  can  be  no  doubt  that,  in  its  turn,  the 

*  In  such  children  ophthalmoscopic  examination  shows  a  rosy  white 
fundus,  a  choroid  sparsely  pigmented,  thi-ough  which  the  sclerotic  may 
be  seen ;  the  source  and  origin  of  atrophic  choroiditis.  And  in  these 
cases  there  is  frequently  the  indication  of  insufficiency  of  the  internal 
recti  muscles. 


76 


hygiene  of  vision  will  be  equally  considered.  We 
shall  then  see  the  heads  of  educational  establishments 
consulting  in  this  respect  the  prescriptions  of  science, 
and  shall  no  longer  have  before  us  the  spectacle  of 
unfortunate  children  stooping,  in  badly  lighted  classes, 
over  badly  printed  books,  looking  at  type  of  a  greyish 
or  indistinct  character,  or  microscopically  small,  for 
many  hours  successively.  The  periods  of  work  alter- 
nating with  frequent  periods  of  rest  will  no  longer  be 
followed  by  the  harsh  necessity  for  change,  which  the 
lung  evidences  by  the  cries  proceeding  from  the  crowd 
of  scholars  suddenly  leaving  the  school-room  for  the 
playground,  a  necessity  which  the  ocular  tension 
would  as  often  manifest  if,  like  the  lung,  the  choroid 
had  the  larynx  at  its  disposition. 

§  68.  The  iiilliieiice  of  lieretlity  and  of  cer- 
fmii  otliev  iioii-nieclaanical  causes. — Heredity 
has  been  cited  among  the  most  ordinary  causes  of 
myopia.  The  fact  is  incontestible,  and  may  be  obsei"ved 
over  a  large  area.  But  in  this  observation  should  be 
recognized  the  hereditary  transmission  of  conditions, 
which  contain  in  themselves  the  mechanical  elements, 
the  future  factors  of  myopia,  rather  than  established 
myopia.  As  has  been  said  again  and  again,  these 
factors  consist  in  a  congenital  difficulty  in  bringing 
the  optic  axes  into  convergence,  and  secondarily,  in 
the  application  of  the  individual  himself  to  prolonged 


77 


work  of  a  delicate  character.  The  latent  predisposition 
to  divergent  strabismus  is  in  fact  not  less  frequent 
than  the  inverse  condition  of  convergent  strabismus, 
so  often  met  with  in  connection  with  hypermetropia. 
This  view  does  not,  moreover,  set  aside  the  idea  of  a 
similarly  hereditary  transmission,  clearly  proved  on 
many  occasions,  of  morbid  predisposition  to  organic 
and  congestive  affections  of  the  choroid.  These  afifec- 
tions  of  the  choroid,  together  with  posterior  staphyloma 
more  or  less  marked  in  degree,  but  generally  slight, 
are  met  with  in  patients  who  have  only  moderately 
applied  their  sight  to  continued  work,  and  who  are 
free  from  all  symptoms  of  muscular  insufficiency. 

The  cause  of  these  disorders,  with  which  a  certain 
degree  of  myopia  is  ordinarily  allied,  depends  then 
upon  some  disturbance  of  the  general  cardiac  circula- 
tion or  of  the  portal  system.  The  author  has  observed 
this  especially  in  gouty  subjects  and  in  those  suffering 
from  haemorrhoids.  This  must  be  stated  in  order  to 
complete  the  outline  of  myopia,  but  must  be  stated 
also  with  the  reserve  which  should  always  be  accorded 
to  exceptional  facts,  when  considering  the  relatively 
enormous  number  of  myopias  having  an  exclusively 
mechanical  origin. 

§  69.    Secondary  complications  of  Myopia. 

We  have  seen  that  myopia,  at  least  in  its  progressive 
form,  presents  complications  of  a  congestive  and  in- 
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flammatory  nature  affecting  the  deep  membranes,  and 
lesions  of  nutrition  or  of  transparence  of  the  ocular 
media,  and  hence  all  the  secondary  disturbances  of 
vision  which  these  disorders  necessarily  entail. 

These  complications  call  imperatively  for  special 
treatment ;  the  sole  observance  of  hygienic  rules  is 
not  sufficient  to  remove  them. 

The  frequent  congestions  occurring  in  the  deep 
membranes  must  be  met  by  small  local  abstractions 
of  blood,  from  the  temporal  or  mastoid  regions,  by 
derivative  action  upon  the  intestinal  canal,  by  frequent 
bathings  of  the  eyes  with  cold  water ;  here  the  use  of 
the  eye  douche  is  most  beneficial. 

Lastly,  the  dazzling  effect  due  to  the  denudation  of 
the  sclerotic  must  be  relieved  by  the  use  of  blue-tinted 
glasses,  which,  Avithout  interfering  with  the  clearness 
of  vision,  intercept  the  central  rays  of  the  spectrum, 
which  are  the  most  irritating  to  the  retina. 

§  70.  Apparent  Myopia  <lite  to  spa§m  of  tlie 
Accommodation. — The  foregoing  definition  of  the 
ocular  condition  described  under  the  name  myopia, 
will  not  allow  us  to  confound  with  elongation  of  the 
globe  that  faulty  state  of  the  refraction  in  which 
the  screen  is  not  too  far  removed  from  the  lens,  but 
where  the  lens  itself  develops  an  excessive  degree  of 
refractive  power. 

Such  a  case  is  met  with  where  the  accommodation 
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is  put  into  play  spasmodically ;  frequent  examples  are 
seen  in  accommodative  asthenopia,  in  a  condition  of 
eye  which  has  received  the  title  " myopia  in  distans"  a 
condition  where  the  ciHary  muscle  is  contracted  or 
obeys  ill  the  commands  of  the  will  or  the  synergical 
instinct.  The  differential  diagnosis  of  these  states  is 
reached  by  means  of  the  instillation  of  atropia,  and 
depends  on  an  analysis  which  demands  a  certain  degree 
of  precision. 

Latterly,  the  observation  of  the  beginning  of  myopia 
in  schools  has  led  certain  distinguished  ophthalmologists 
to  admit  that  myopia,  before  presenting  evidence  of 
anatomical  change,  passes  through  a  stage  characterized 
by  simple  accommodative  spasm.  This  remark  is  well 
founded,  we  have  had  many  opportunities  of  proving 
its  correctness.  In  such  cases,  myopia,  which  has  only 
a  subjective  existence,  disappears  under  ophthalmo- 
scopic examination,  or  by  the  instillation  of  atropia, 
and  no  trace  of  posterior  staphyloma  is  found. 

But  sooner  or  later  the  characteristic  symptoms  show 
themselves,  the  apparent  myopia  becomes  real  and 
rooted,  as  one  may  say.  And  not  only  does  the  em- 
metropic eye  become  so  transformed  ;  the  cases  are 
not  rare  in  which  a  slight  congenital  hypermetropia 
itself  gives  place  to  an  ultimate,  progressive  myopia. 
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Class  Third. 

ASTIGMATISM  OR  ASYMMETRY  OF  REFRACTION. 

§71.  Patients  wlio  <lo  not  see  clearly  eitlicr 
near  or  at  a  distance,  lint  wliose  sig-lit  is 
g'reatly  iiuprovetl  l»y  lookin;;-  tlirong-Ii  a  small 
aperture. — This  condition,  distinctly  proved  to  exist 
in  the  eye — seeing  clearly  neither  near  nor  at  a  dis- 
tance— was  formerly  accepted  as  one  of  the  definitions 
of  amblyopia.  Modern  science  has  done  justice  to 
this  unconditional  formula.  For  without  entering  into 
the  details  of  ophthalmoscopy,  it  is  easy  to  give  the 
practitioner  a  means  of  determining  whether  an  im- 
pairment of  vision  depends  upon  the  retina  or  optic 
nerve,  or  upon  loss  of  transparency  in  the  media,  or 
upon  certain  faults  of  refraction  answering  to  the 
description  given  above.  This  means  consists  in 
the  use  of  a  card  pierced  by  a  pin-hole. 

Imagine,  for  example,  a  patient  unable  to  read  any 
type  distinctly,  whom  neither  convex  nor  concave  glass 
relieves,  either  for  near  work  or  distance,  but  who  by 
the  use  of  a  card,  having  in  it  a  small  pin-hole,  reads 
or  makes  out  distant  objects  with  a  clearness  to  which 
he  has  hitherto  been  a  stranger.  This  patient  is  thus 
shown  not  to  be  amblyopic ;  and  he  is  not  myopic,  for 
no  concave  glass  improves  his  distant  vision;  nor  is 
he  hypermetropic,  since  a  convex  glass  gives  him  no 
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relief ;  what  then  is  the  matter  with  him  ?  By  closely 
questioning  we  shall  find  : 

1.  That  the  absence  of  clear  vision  dates  back 
longer  than  he  can  remember ;  it  is  therefore  not  an 
acquired  fault ;  it  dates  from  birth,  and  is  necessarily 
allied  to  the  form  of  the  eye.  This  characteristic  is 
of  the  greatest  value. 

2.  Large  objects  of  regular  shape,  of  which  he  re- 
cognizes the  general  contour,  large  capital  letters  for 
example,  appear  to  him  not  merely  confused  but  actu- 
ally deformed,  surrounded  with  greyish  or  coloured 
halos ;  circles  appear  to  him  oval,  &c.,  &c. 

3.  He  sees  at  the  same  distance  vertical  and  hori- 
zontal lines  with  different  degrees  of  distinctness  ;  thus 
in  a  grating  he  sees  the  bars  in  one  direction  and  not 
the  others  ;  and  on  a  distant  clock  face  he  sees  the 
fingers  only  when  pointing  to  certain  hours ;  by  in- 
clining the  head  to  one  side  or  the  other  the  hnes 
first  seen  lose  their  distinct^iess,  whilst  the  lines  per- 
pendicular to  them  grow  clear. 

These  indications  suffice  :  the  state  of  the  refraction 
is  different  in  opposite  meridians.  The  patient  is  astig- 
matic. Still  the  symptoms  which  enable  us  to  establish 
the  malady  are  not  those  which  lead  the  patient  to  seek 
advice.  Independently  of  his  sensations  he  has  all  the 
symptoms  of  asthenopia.  We  shall  not  be  surprised 
at  this  if  we  picture  to  ourselves  the  continued  efforts 
which  the  patient  is  compelled  to  make  in  vainly  trying 
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to  obtain  images  approximating  to  the  actual  shapes 
of  objects. 

The  trial  of  sight  by  the  comparative  test  of  hori- 
zontal and  vertical  lines  shows  that  there  are  very  few 
eyes  entirely  free  from  astigmatism.  But  so  long  as 
the  asymmetry  does  not  reach  a  degree  which  induces 
the  troubles  above  described,  and  more  particularly  a 
marked  diminution  of  visual  acuity,  it  does  not  demand 
attention  ;  the  condition  is  not  pathological. 

§  72.  Treatment  anrt  Hyg-ieiie.  —  From  a 
curative  point  of  view  the  indications  are  most  con- 
clusive in  favour  of  artificial  optical  aid.  If  optical 
industry  affords  a  means  of  compensating  for  the 
difference  in  refraction  proved  to  exist  between  the 
two  principal  meridians,  its  adaptation  becomes  an 
absolute  boon,  since  it  remedies  the  very  cause  of  the 
malady.  The  possession  of  spectacles,  which,  whilst 
correcting  the  faulty  refraction  in  one  meridian,  do 
not  affect  that  of  the  meridian  perpendicular  to  it 
(cylindrical  glasses),  is  therefore  a  genuine  benefaction 
to  humanity. 

When,  after  a  delicate  and  painstaking  analysis,  the 
ophthalmologist  has  been  able  to  determine  exactly 
the  difference  in  the  refraction  of  the  two  principal 
meridians ;  when,  by  the  precise  combination,  calculated 
beforehand,  of  two  cylindrical  glasses,  he  has  restored 
to  life,  or  rather  created  anew,  an  eye  up  to  that  time 
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all  but  useless,  the  satisfaction  which  he  feels  finds  no 
equivalent  save  in  the  honour  which  science  thereby 
receives. 


Class  Fourth. 

FUNCTIONAL  ANOMALIES  NOT  REMEDIED  BY  A  SMALL 
APERTURE — AMBLYOPIA. 

§  73.  Amblyopia.  —  After  having  reviewed  the 
principal  forms  of  visual  disturbance,  the  results  of 
faults,  or  anomalies  of  refraction,  or  of  the  consensual 
movements  of  the  two  organs,  we  meet  in  our  course 
the  troubles  which  originate  in  changes  in  the  deeper 
tissues,  and  test  the  transparence  of  the  media  or  even 
the  sensitiveness  of  the  eye. 

These  disturbances  consist  in  a  more  or  less  marked 
diminution  of  visual  acuity,  both  central  and  periph- 
eral, and  are  accompanied  in  addition  by  a  number  of 
secondary  symptoms,  which  may  place  the  practitioner 
upon  the  track  of  the  deeper  alterations. 

The  latter  points  only  will  now  occupy  our  attention  ; 
the  exact  determination  of  these  changes  being  within 
the  more  immediate  province  of  the  ophthalmoscope. 

§  74-  Interruptions  in  tlie  peripheral  visual 
field,  and  in  tlie  continuity  of  imagres.  Hemt- 
opia. — Neither  circumscribed  nor  uncircumscribed 
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interruptions  of  the  superficial  field  of  vision  are  un- 
important circumstances  in  the  symptomatology  of 
affections  of  the  eyes.  Their  importance  extends 
often  so  far  as  to  indicate  serious  changes,  not  only  in 
the  retina  and  optic  nerve,  but  also  in  the  brain  itself. 

One  of  the  earliest  inquiries  to  be  instituted  in 
every  case  of  amblyopia  consists  in  determining  if  it 
be  general,  that  is  if  it  embraces  the  entire  sensitive 
surface,  or  only  partial.  In  the  second  place  it  is 
important  to  decide  whether  the  partial  suppression 
has  its  seat  in  the  centre  or  the  periphery. 

In  this  respect  careful  attention  devoted  to  the 
patient's  description  of  his  case,  a  direct  examination, 
and  a  precise  measurement  of  the  superficial  field  of 
vision  by  means  of  the  perimeter,  become  for  the  prac- 
titioner an  important  source  of  diagnostic  information. 
And  this  applies  not  only  to  the  specialist  but  also  to 
the  general  practitioner. 

In  numberless  cases  this  functional  examination, 
which  by  no  means  demands  a  previous  acquaintance 
with  the  use  of  the  ophthalmoscope,  by  pointing  out 
certain  laamcB  or  interruptions  in  external  vision,  ought 
at  once  to  direct  the  practitioner's  mind  towards  the 
suspicion  of  corresponding  definite  morbid  conditions, 
and  towards  their  localization. 

Let  us  take  hemiopia  for  example.  Generally 
speaking  we  may  admit : 

I.    That  binocular  hemiopia  is  symptomatic  of  a 
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lesion  afifecting  the  two  tracts  which  constitute  each  of 
the  optic  nerves. 

2.  That  this  hemiopia  presents  two  varieties  :  in  the 
one  (a)  the  hemiopia  is  homonymous,  that  is  to  say,  in- 
volving at  the  same  time  the  two  right  halves  or  the 
two  left  halves  of  the  retina  ;  the  halves  of  same  name. 
On  account  of  the  semi-decussation  at  the  chiasma, 
we  may  conclude  in  such  a  case  that  the  morbid  change 
has  occurred  above  the  chiasma,  in  the  nerve  of  the 
same  name  as  the  halves  rendered  insensible. 

In  a  second  variety  ib)  it  is  the  symmetrical  halves 
of  the  two  retinae  (left  in  the  right  eye  and  right  in 
the  left  eye)  which  have  become  atonic.  The  lesion, 
in  this  case,  is  necessarily  situated  in  the  chiasma 
itself ;  and  here  we  must  suspect  the  existence  of  some 
extremely  grave  cause  of  compression  or  alteration. 
Lastly,  as  in  cases  of  alternate  hemiopia,  that  is  of 
vision  of  the  right  half-field  when  the  right  eye  is  closed 
and  of  the  left  half-field  when  the  left  eye  is  closed,  the 
opposite  halves  of  the  retinse  remain  intact,  there  is 
reason  to  suspect  that  the  seat  of  the  malady  lies  in 
the  median  and  anterior  region  of  the  optic  thalami. 

Every  form  of  apparent  hemiopia,  however,  does  not 
acknowledge  this  central  origin. 

Certain  abolitions  of  the  sensibility  of  half  the  retinal 
area  may  spring  from  other  sources.  The  surface  of 
the  visual  field  is,  for  example,  often  seen  to  be  divided 
more  or  less  exactly  in  half  by  a  separation  of  the 
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retina.  The  mischief  is  then  limited  to  one  eye.  In  this 
case  the  separation  of  the  two  parts  of  the  visual  field 
ultimately  assumes  the  horizontal  position,  the  effused 
fluid  having  occupied  the  inferior  or  dependent  portion. 

A  division  by  halves  again,  but  in  this  case  oblique, 
and  generally  the  insensible  half  on  the  inner  side,  is 
not  rarely  seen  in  glaucoma. 

All  these  circumstances  must  be  borne  in  mind  in 
diagnosis,  and  the  general  practitioner  may  here  anti- 
cipate the  ophthalmologist. 

A  large  semi-central  scotoma,  resulting  from  the 
absorption  of  a  choroidal  extravasation,  will  produce 
the  same  sensations  and  presents  on  superficial  ex- 
amination the  same  appearances. 

It  will  be  easily  understood  that  the  prognosis  de- 
pends essentially  upon  the  nature  of  the  cause,  and 
that  an  ophthalmoscopic  examination  is  absolutely 
necessary. 

§  75.  Eccentric  limitation  of  tlie  tield  of 
vision.— Abolition  of  the  field  of  vision  in  the  periph- 
eral regions  is  a  relatively  novel  pathological  fact. 
Not  many  years  have  passed  since  physiologists  have 
grasped  the  idea  that  we  see  normally  by  means  of 
the  whole  retinal  surface.  And  the  attentive  study 
of  pathology,  in  rendering  our  knowledge  of  this  point 
exact,  has  taught  us  in  addition  that  one  of  the  gravest 
signs  of  various  amblyopia  is  actually  the  loss  of  pe- 
ripheral sensibility,  the  progressive  loss  by  which  the 
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visual  field  becomes  contracted,  and  ends  by  being 
reduced  to  vision  only  in  the  direct  axis  of  the  organ. 
It  is  thus  that  the  singular  visual  anomaly  manifests 
itself,  in  the  cases  of  certain  patients  who  are  able  to 
read,  to  distinguish  large  objects  at  a  distance,  and 
small  ones  near,  but  who  are,  on  the  other  hand,  quite 
unable  to  guide  themselves  in  the  streets  or  in  any 
other  place,  having  lost  the  faculty  of  orientation  (vide 
§  lo). 

In  order  to  realize  the  condition  of  these  patients 
we  have  only  to  close  one  eye  and  to  look  at  objects 
with  the  other  through  a  long  narrow  tube.  The  tube 
will  allow  of  a  perfectly  distinct  view  of  every  object 
situated  in  its  axis,  but  will  render  it  almost  impossible 
to  find  an  object  whose  situation  is  not  known  with 
the  eyes  closed. 

The  eccentric  limitation  of  the  field  of  vision  does 
not  occur  only  in  a  zonular  form,  but  presents  itself 
also  in  the  shape  of  obliterations  of  geometrical  sectors 
of  the  visual  field.  These  forms  often  have  a  definite 
origin,  and  are  peculiar  to  certain  morbid  changes. 

Thus  limitations  taking  the  form  of  sectors,  would 
make  us  suspect  embolism  of  some  branch  of  the  cen- 
tral artery  of  the  retina,  or  fatty  degeneration  of  the 
posterior  tracts  of  the  spinal  cord  (progressive  atrophy 
of  the  optic  nerves,  accompanying  locomotor  ataxy), 
or  pigmentary  retinitis ;  the  same  form,  is  also  often 
met  with,  in  cases  of  glaucoma. 
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§  76.  Central  iittevruptioiis  of  vision  (§coto- 
uiata). — The  lacunae  observed  in  the  central  region 
are  met  with  also  in  some  of  the  affections  enumerated 
above,  but  they  are  related  most  frequently  to  material, 
alterations  localized  in  the  retina  and  choroid.  Special 
attention  has  already  been  directed  to  those  which 
habitually  accompany  staphyloma  posticum,  or  choro- 
iditis from  ectasis  in  its  higher  degrees.  The  interrup- 
tions thus  caused  have  a  notable  importance,  as  much 
from  the  existing  effects  as  from  the  unfavourable  prog- 
nosis which  they  disclose,  that  of  progressive  myopia. 

Among  the  central  abolitions  of  the  visual  field 
certain  forms  are  encountered,  which  are,  so  to  speak, 
subjective  and  wanting  in  objective  or  ophthalmoscopic 
signs.  In  these  forms  of  amaurosis,  having  a  central 
seat,  and  being  localized  there,  and  which  do  not  affect 
the  rest  of  the  retina,  the  prognosis  is  less  unfavourable 
than  in  limitations  advancing  towards  the  centre,  and 
too  often  progressive. 

§  77.  Pliotopsy,  CUi'Oiuatoiisy,  Ocular 
§l»ectra. — Subjective  visual  sensations,  such  as  pho- 
topsy,  or  the  appearance  of  rings  or  flashes  of  light, 
chromatopsy,  or  coloured  vision,  and  certain  spectra, 
have  no  longer,  so  far  as  amblyopia  is  concerned,  the 
very  serious  signification  which  they  had  formerly. 
They  are  connected  rather,  as  has  been  previously 
said,  with  congestive  states  of  the  ocular  membranes. 
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and  particularly  with  those  which  accompany  a  certain 
degree  of  tension  of  the  globe,  they  are  also  noticed 
in  retinal  hyper^esthesia.  It  is,  however,  very  necessary 
to  give  serious  attention  to  the  appearance  of  rapid 
flashes  of  light,  of  luminous  rings  and  showers  of  stars, 
which  so  often  accompany  glaucoma.  Here  the  matter 
at  stake  is  most  grave,  and  the  practitioner  should  not 
be  wanting  in  vigilance  ;  a  clear  diagnosis  is  necessary, 
and  demands  the  aid  of  an  experienced  ophthalmo- 
scopist,  who  at  once  removes  the  doubt  which  may 
exist  between  a  simple  hyperaemia  of  the  deep  mem- 
branes and  the  imminence  of  glaucoma. 

§  78.  Haxy  -vision. — Hazy  vision,  the  sensation 
of  looking  through  a  smoky  atmosphere,  with  its  ameli- 
oration at  twilight,  are,  as  is  well  known,  presumptive 
evidence  of  commencing  cataract ;  the  following  symp- 
toms corroborate  this  presumption :  multiple  and 
confused  images  of  brilliant  objects,  such  as  gaslights, 
candles,  &c.,  the  exaggeration  of  the  starlike  spectrum 
of  the  crystalline,  which  changes  the  flame  of  a  candle 
into  manifold  stars,  or  surrounds  it  with  numerous 
branching  rays  of  hght.  The  sight  becoming  obscured 
more  or  less  suddenly  with  a  cloud  or  veil,  which 
persists,  should  direct  the  attention  towards  a  retinitis. 
In  short,  all  sensations  of  this  kind  will  indicate  to 
the  practitioner  the  development  of  an  obscurity  in 
some  part  of  the  transparent  media.    And  it  will 
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be  for  the  ophthalmoscope  alone  to  determine  the 
diagnosis. 

§  79.  Hcmcralopia. — This  form  of  modification 
of  special  sensibility  is  ordinarily  accompanied  by  a 
set  of  symptoms,  which  have,  in  all  ages,  forcibly 
claimed  the  attention  of  observers,  and  have  been  con- 
sidered as  constituting  of  themselves  a  clearly  defined 
disease;  we  refer  to  hemeralopia,  or  nocturnal,  or  rather 
twilight  blindness.  Without  going  so  far  as  to  assume 
that  hemeralopia  may  not  be  an  especial  morbid 
entity,  it  is  certainly  permissible  to  affirm  that  in  the 
generality  of  carefully  observed  cases  this  disturbance 
of  vision  is  nothing  other  than  the  evidence  of  a  more 
or  less  marked  diminution  of  the  retinal  sensibility  ; 
it  shows  the  beginning  of  amblyopia.  If  we  observe 
the  patients  carefully,  we  notice  that  the  commencing 
amblyopia,  whatever  its  origin,  shows  itself  first  in 
the  evening,  or  in  circumstances  where  the  light  is 
deficient,  but  not  entirely  wanting.  Hemeralopia  is 
only  an  early  symptom  of  a  diminution  in  the  general 
acuteness  of  vision.  Thus  considered,  this  symptom 
ought  to  attract  the  most  earnest  attention  of  the 
practitioner,  and  should  cause  him  to  think  of  reti- 
nitis, pigmentosa,  glaucoma,  and  atrophy  of  the  optic 
nerve. 

Hemeralopia  is,  however,  not  always  of  so  grave  a 
character  ;  it  is  met  with  in  transient  forms  not  in- 
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frequently  where  it  assumes,  for  example,  an  epidemic 
character,  as  in  warm  countries,  and  in  marshy  regions, 
as  a  result  of  prolonged  debility.  One  of  the  most 
conclusive  instances  as  to  the  value  of  that  cause, 
adynamia  and  ancemia,  is  the  frequency  of  endemic, 
or  rather  epidemic  hemeralopia,  in  the  countries  in 
which  ascetism  is  rigidly  practised,  where  it  occurs  as 
a  result  of  the  prolonged  fastings  of  a  strict  Lent, 
as  for  example  in  Russia.  In  these  cases  even,  there 
is  evidently  amblyopia  in  addition  ;  but  the  retinal 
impairment  is  not  organic,  and  disappears  with  the 
cause  which  produced  it. 

§  80.  Nyctalopia. — It  is  the  custom  to  place 
nyctalopia  or  day  blindness  in  contrast  with  hemer- 
alopia. 

In  the  rare  cases  where  one  is  enabled  to  observe  it, 
this  symptom  must  be  referred  either  to  an  alteration 
of  nerve  function  or  to  some  mechanical  cause.  Under 
the  first  order  of  facts  we  should  range  periodical 
amblyopiae,  such  as  those  produced  by  miasmic  poi- 
sonings, and  also  retinal  hyperaesthesia.  The  nyctalopia 
of  prisoners  suddenly  brought  into  full  light  is  assui-edly 
of  this  kind. 

The  malady  admits  also  of  a  mechanical  explanation. 
The  improvement  of  sight  at  sunset  is  often  the  indi- 
cation of  the  formation  of  central  cataract.  Myosis 
is  sometimes  accompanied  by  this  same  symptom  ; 


yielding  before  the  diminution  of  the  brilliancy  of  a 
bright  day,  the  dilating  iris  allows  the  passage  of  larger 
but  less  irritating  pencils  of  light. 

§  8 1,  l^ystag-mus. — By  this  term  is  designated 
a  constant  mobility  of  the  eyeballs,  over  which  the 
will  has  no  longer  any  control. 

These  movements  are  of  two  kinds ;  in  some  cases 
they  are  purely  choreic,  and  to  be  placed  under  the 
head  of  a  disturbance  of  innervation.  In  these  the 
patient,  in  spite  of  the  rapidity  of  the  movements  of 
the  eyes,  is  able  to  fix,  or  at  least  sees  clearly,  and 
is  capable  of  defining  the  relative  position  of  objects 
with  exactitude. 

In  the  greater  number  of  instances  this  is  not  the 
case,  and  the  nystagmus  consists  in  the  perpetual 
oscillation  of  eyes,  which,  while  having  perception  of 
light,  search  in  vain  for  a  point  or  a  direction  more 
distinct  than  the  rest,  in  order  to  fix  upon  it.  This 
variety  of  nystagmus  is  the  result  of  a  defined  central 
amblyopia  and  of  a  relative  peripheral  amblyopia 
dating  generally  from  early  infancy.  It  is  most  fre- 
quently the  symptom  of  a  congenital  amblyopia. 

§  82.  PliosijUeiies.— In  all  the  above  mentioned 
conditions,  the  search  for  phosphenes  may  find  a  place 
as  a  supplementary  aid  in  diagnosis.  This  procedure 
is  indeed  especially  indicated  in  cases  of  cataract; 
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there  it  gives  indications  as  to  the  special  sensitiveness 
of  the  various  regions  of  the  retina  of  equal  value  with 
the  sensorial  projections  of  Von  Graefe.  So  far  as 
other  applications  of  this  procedure  are  concerned, 
there  can  be  no  better  guide  in  this  delicate  study 
than  the  excellent  treatise  of  our  learned  and  lamented 
friend,  Sevres  d'  Uzes. 

§  83.    Bilferences  between  flie  two  eyes. — 

The  daily  observation  of  affections  of  vision,  whilst 
establishing  in  a  general  fashion  that  the  original  con- 
struction of  the  two  eyes  is  approximately  the  same, 
and  that  congenital  anomalies  of  static  refraction 
manifest  themselves  ordinarily  under  the  same  aspect, 
teaches  us  nevertheless  that  acquired  maladies,  when 
they  run  through  the  same  courses  on  the  two  sides, 
do  not  invariably  show  themselves  equal  in  degree. 

It  is  by  no  means  rare  to  find  a  serious  impairment 
of  function  in  one  eye  without  the  other  participating 
in  the  slightest  degree,  and  every  day  one  meets  with 
patients  with  whom  only  one  organ  is  active  and  who 
have  not  been  in  the  least  aware  of  it. 

It  is,  however,  of  the  highest  importance  to  be  ap- 
prised as  soon  as  possible  of  the  existence  of  an 
amblyopia  ;  first,  because  every  disease  is  more  easily 
controlled  in  its  early  than  in  its  later  stages,  and 
secondly,  because,  though  it  may  be  even  trifling  at  the 
beginning,  advancing  time  impresses  upon  it  almost 
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ineffaceable  characteristics.  Notice,  for  example,  what 
has  become  of  a  strabismic  eye,  excluded  from  vision 
for  twenty  years,  the  want  of  exercise,  if  it  have  not 
destroyed  it,  has  marvellously  impaired  its  function. 

If  we  consider,  in  addition,  the  immense  importance 
attaching  to  sure  knowledge  in  good  time  of  a  glauco- 
matous tendency,  or  of  a  disposition  to  progressive 
atrophy,  &c.,  it  will  be  seen  why  we  insist  upon  the 
following  counsel : 

In  every  family  having  hereditary  tendencies  to  affec- 
tions of  vision,  the  medical  attendant  ought  carefully 
to  watch  the  action  of  each  eye,  and  to  assure  himself, 
by  examining  them  alternately,  of  their  actual  con- 
dition. 

§  84.  Excess  of  sensibility  or  Retinal 
Hyperaestliesia. — Patients  are  often  met  with  who 
present,  taking  them  superficially,  the  symptoms  of 
asthenopia,  both  accommodative  and  muscular,  and 
in  whom  the  optical  and  the  mechanical  causes  are 
wanting.  A  general  character  observed  in  them  is 
aversion  to  light  in  the  more  advanced  stages  of  the 
malady :  and  the  photophobia,  for  it  deserves  that 
term,  is  accompanied  by  violent  orbital  or  ocular  pain 
(fifth  pair  of  nerves) ;  there  is  also  sometimes  photopsy 
and  chrupsy,  &c. 

In  the  lesser  degrees,  the  aversion  to  light  is  marked 
by  a  certain  dread  of  clear  images.    In  these  circum- 
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stances,  if  there  be  any  anomaly  of  refraction,  the 
correcting  glass  and  the  one  which  gives  an  accurate 
image  cannot  be  borne. 

This  condition  is  as  yet  imperfectly  known,  and 
awaits  more  complete  observation. 

It  is  wise,  however,  to  arrange  in  this  class  certain 
asthenopic  conditions  described  under  the  term  painful 
accommodation,  in  which  light,  or  rather  the  act  of 
fixation,  following  the  efforts  of  abnormal  accommo- 
dation, has  become  intolerable  to  the  retina. 


III. 


VARIOUS  SYMPTOMS  OF  FREQUENT  OCCUR- 
RENCE IN  AFFECTIONS  OF  THE  EYE. 

The  absence  of  definition  in  visual  images,  and  the 
functional  disturbances  which  we  have  now  passed 
in  review,  are  not  the  only  subjects  of  complaint, 
of  a  similar  kind,  which  the  surgeon  receives  from 
his  patients.  Connected  with  some  of  the  preceding 
forms,  or  presenting  themselves  singly,  there  are  others 
which  do  not  fail  to  absorb  the  attention  of  patients, 
and  of  which  it  is  in  all  respects  well,  that  the  practi- 
tioner should  recognize  and  appreciate  the  indications. 
Among  these  must  be  placed,  muscse  volitantes,  fixed 
muscae,  multiple  images,  coloured  images,  mydriasis, 
myosis,  micropsy,  macropsy,  daltonism  or  colour- 
blindness. We  will  now  proceed  to  examine  these 
various  conditions,  with  which  it  is  desirable  that  every 
practitioner  should  be  familiar. 

§  85.  Muscse  Volitantes. — We  are  very  fre- 
quently asked  what  signification  is  to  be  attached  to 
the  entoptic  phenomena  of  vision,  known  by  the  name 
musccB  volitantes. 

This  question  has  recently  been  actively  discussed, 
and  the  conclusions  reached  in  various  quarters  do  not 
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appear  to  be  entirely  exempt  from  a  certain  exag- 
geration, some  in  one  way,  others  in  the  opposite. 
Muscse  volitantes  consist  of  small  bodies,  more  or  less 
pale,  or  on  the  contrary  more  or  less  deep  coloured, 
moving  before  the  eyes  under  conditions  which  are 
ordinarily  similar.  When  the  individual  who  is  troubled 
by  them  looks  towards  large  and  equally  lighted  sur- 
faces, each  movement  of  the  eye  is  accompanied  by 
the  sudden  appearance  in  the  field  of  vision  of  small 
strings  of  beads  in  the  shape  of  grey  or  whitish  pearls, 
which  follow  the  movements  of  the  organ ;  and  when 
these  movements  have  ceased,  these  little  corpuscles 
are  seen  to  glide  backwards,  descend  and  return  to  the 
position  they  occupied  at  first.  Very  slightly  marked, 
indeed  scarcely  perceptible,  they  have  received  the 
name  of  pearly  spectra,  which  describes  them  exactly. 

In  this  stage  they  are  only  the  first  degree  of  exten- 
sion of  physiological  conditions.  They  may  in  fact  be 
made  to  appear  in  the  healthy  eye  by  placing  before 
it  a  card  perforated  by  a  small  pin-hole,  and  held  about 
half  an  inch  from  it,  directing  the  vision  at  the  same 
time  towards  a  uniformly  illuminated  surface. 

Reduced  to  the  proportions  of  a  slight  exaggeration 
of  physiological  phenomena,  these  entoptic  images  are 
by  no  means  disquieting ;  they  scarcely  indicate  more 
than  a  little  fulness  of  the  choroid,  a  slight  congestion 
of  the  eye. 

But  when  they  become  persistent,  and  darker  in 
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colour,  so  that  the  patient  sees  them  constantly,  and 
in  variable  conditions  of  illumination,  when  the  strings 
or  ribands  increase  in  length  and  their  grey  colour 
becomes  more  pronounced,  they  are  no  longer  purely 
physiological  phenomena :  we  see  in  them  the  symptoms 
of  an  actual  choroidal  congestion,  and  consequently, 
of  a  slight  softening  of  the  posterior  layers  of  the 
vitreous  humour.  It  is  certain  that  this  symptom  is 
almost  constantly  met  with  in  chronic  hypersemia  of 
the  choroid  ;  it  prevails  in  those  anomalies  of  refraction 
which  induce  turgescence  of  the  organ,  in  progressive 
myopia  for  example,  as  also  in  the  asthenopia  con- 
sequent upon  hypermetropia  or  astigmatism. 

This  symptom  should  therefore  be  considered  as  the 
index  of  a  morbid  condition,  but  certainly  not  as  an 
alarming  one  ;  in  this  respect  patients  exaggerate  its 
importance,  and  the  interpretation  attached  to  it  by 
Maitre-Jan  was  unwarranted  (hallucination  of  vision). 
It  is  simply  necessary  that  the  practitioner  should 
bear  it  in  mind  in  his  directions  respecting  ocular 
hygiene. 

There  exists,  however,  a  third  state,  in  which  we  no 
longer  find  only  fine  slender  strings  of  pearls  passing 
over  the  visual  field,  but  also  bodies  of  larger  size, 
subject  to  much  more  marked  displacement  with  the 
ocular  movements.  These  bodies  represent  portions 
of  membranes,  spider-webs,  actual  opaque  bodies,  tra- 
versing the  field  with  greater  or  less  regularity. 
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Here,  there  is  no  time  for  delay  ;  these  phenomena 
correspond  to  the  presence  of  actual  bodies  floating  in 
the  vitreous  humour.  They  are  either  an  exaggeration 
of  the  conditions  just  described,  or  a  manifestation  of 
the  passage  into  the  hyaloid  of  the  detritus  which 
follows  an  extravasation  of  blood  in  the  retina  or 
choroid.  The  surgeon  here  sees  the  sign  of  the  begin- 
ning of  softening  of  the  vitreous  body,  a  most  serious 
condition,  and  one  which  ought  to  engage  his  earnest 
attention. 

§  86.  Fixed  Muscse  (Scotomata). — The  fixed 
musca  or  scotoma  has  already  been  the  object  of  our 
attention,  under  the  title  "interruption  of  the  visual 
field  "  (§  76),  but  the  scotoma  properly  so  called  is  an 
interruption  of  small  extent. 

Its  causes  are  found  among  extravasations  of  blood, 
choroidal  or  retinal  exudations,  lacunae  existing  in 
the  retinal  sensibility,  as  the  result  of  atrophy  of  its 
own  elements  or  of  the  elements  of  the  underlying 
choroid.  After  this  general  statement  of  its  etiology, 
there  is  no  need  to  insist  upon  the  importance  of  the 
symptom  in  prognosis. 

§  87.  Multiple  Imagres,  Uniociilar  Polyopia. 

Diplopia,  strictly  speaking,  may  be  the  act  of  one  eye 
alone,  or  may  result  from  the  dissociation  of  the  two 
eyes.  The  signification  of  the  symptom  is  very  different 
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in  the  two  conditions,  and  needs  precise  definition.  By- 
shutting  one  eye  the  nature  of  the  diplopia  is  promptly 
ascertained  ;  if  it  persists  after  the  closure  of  one  eye, 
it  is  undoubtedly  uniocular.  In  this  case,  it  points  out 
in  a  conclusive  manner  the  variance  between  the  dis- 
tance of  the  object  and  the  state  of  the  refraction  in 
the  patient.  If  the  latter  be  known  to  the  practitioner 
to  be  myopic  or  hypermetropic,  the  state  of  refraction 
may  suffice  to  explain  the  unexpected  anomaly;  but  if 
he  have  never  observed  any  abnormality  of  refraction 
in  the  patient,  it  is  the  accommodation  which  is  the 
source  of  the  trouble ;  there  is  paralysis  of  the  ciliary- 
muscle  (§  43). 

We  shall  see  further  on  (§  116)  the  signification 
which  ought  to  be  attached  to  binocular  diplopia,  or 
that  form  which  exists  only  when  both  eyes  are  open. 

We  leave  on  one  side  the  uniocular  diplopia  due 
to  facettes  of  the  cornea  and  to  luxations  of  the 
crystalline  lens,  the  mechanism  of  which  has  been 
long  understood. 

Nor  shall  we  mention  either  another  cause  of  uni- 
ocular polyopia  recently  described,  which  the  author 
attributes  to  an  actual  hallucination  of  the  retina  or 
of  the  nerve-centres.  Cerebral  hallucination  may  be 
readily  allowed,  its  modes  of  action  are  too  Httle  known 
for  us  to  contest  it,  equally  so  for  us  to  affirm  anything 
concerning  it.  But  as  for  the  seat  of  the  diplopia 
being  in  retina,  the  idea  of  a  double  sensation  in  the 
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same  element  (rod)  seems  rather  a  hallucination  of 
the  author  than  of  the  membrane ;  it  is  absolutely 
incompatible  with  the  fundamental  property  of  the 
rod — the  idea  of  direction  and  externahty  (§§3  and  4), 

§  88.  Mydriasis. — By  this  term  is  meant  excessive 
dilatation  of  the  pupil,  with  persistence  of  immobility 
of  the  iris. 

From  a  symptomatic  point  of  view,  mydriasis  pre- 
sents two  classes  of  results,  offering  many  points  of 
distinction.  Those  involving  at  the  same  time  the  iris 
and  the  ciliary  muscle,  and  those  limited  to  the  former 
of  these  organs. 

When  limited  to  the  iris,  mydriasis  manifests  itself 
only  by  indifference  on  the  part  of  the  iris  to  its  natural 
stimuli,  light,  convergence  of  the  optic  axes,  and  accom- 
modation for  near  objects. 

When  united  to  paralysis  of  the  ciliary  muscle  there 
is  added  to  the  former  conditions  the  recession  of  the 
near  point  or  premature  presbyopia,  uniocular  polyopia, 
micropsy,  colouration  of  images  (§  43). 

Such  symptoms  are  therefore  not  to  be  treated 
lightly ;  they  assert  the  existence  of  paresis  or  paral- 
ysis of  the  accommodative  system  ;  and  these  nervous 
changes  are  but  too  often  the  precursors  of  more 
serious  paralyses  of  the  motor  muscles  of  the  eyeball. 

Mydriasis  has  two  sources  of  origin  ;  one  spasmodic 
or  by  contraction  (see  myosis) ;  the  other  paralytic. 
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The  latter  in  its  turn  acknowledges  two  starting 
points :  1st,  the  suspension  or  diminution  of  action  of 
the  third  pair  of  nerves  (oculo-motor) ;  2nd,  anaesthesia 
of  the  centre  of  reflex  or  sympathetic  movements  which 
the  iris  possesses  in  the  retina,  that  is  to  say  the  loss 
of  sensibility  of  the  retina  to  light  (amaurosis).  In 
this  latter  case  the  pupil,  which  is  immobile  when  the 
light  strikes  the  affected  eye,  re-acts  at  the  same  time 
as  its  fellow  when  the  light  is  directed  to  the  sound 
eye.  This  characteristic  of  amaurosis  is  of  great  value 
in  daily  practice. 

§  89.    Myosis  (excessive  contraction  of  tlie 

IMipil).— This  symptom,  the  opposite  of  the  preceding, 
is  produced  by  excess  of  action  of  the  sphincter  over 
the  radial  fibres  of  the  iris.  It  most  frequently  follows 
spasm  of  the  muscle  of  accommodation,  thus  affording 
a  sign  analogous  in  value  but  opposite  in  conditions, 
to  that  furnished  by  mydriasis. 

It  is  then,  by  a  mechanism  equally  easy  to  under- 
stand, accompanied  by  macropsy  (§  43). 

The  alliances  which  bind  the  muscular  system  of  the 
iris  and  of  accommodation  to  the  ganglionic  nervous 
system  and  to  the  spinal  system,  must  not  be  lost 
sight  of,  in  connection  with  these  two  symptoms, 
mydriasis  and  myosis. 

The  practitioner  will  easily  understand  the  presence 
of  mydriasis  in  all  conditions  of  evident  depression  of 
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the  cerebro-spinal  system,  and  of  myosis  in  a  similar 
condition  of  the  great  sympathetic  system. 

The  irritative  conditions  of  these  two  systems  are, 
however,  less  known  in  their  symptomatology,  and  it 
may  readily  be  suspected  that  irritation  of  the  spinal 
system  brings  on  myosis,  as  irritation  of  the  ganglionic 
system  produces  mydriasis.  But  in  this  respect,  formal 
propositions,  true  as  they  may  be  in  experimental 
physiology,  would  be  as  yet  doubtful  in  a  pathological 
point  of  view. 

§  90.    Colouretl  Imag'es  (dirupsy).  —  The 

method  of  production  of  coloured  images  has  been 
described  in  §  19.  Whenever  we  meet  with  it  we  must 
consider  that  there  is  a  want  of  harmony  between  the 
accommodation  of  the  eye  and  the  distance  of  the 
object  regarded,  or  that  the  eye  is  asymmetrical. 

The  first  case  refers  more  especially  to  high  degrees 
of  anomaly  of  refraction,  or  to  paralysis  of  accom- 
modation. The  second  has  been  described  under  the 
head  astigmatism. 

§  9 1.  ]>altoiiij!»m  or  ]>y§c]u'oiotatoi>i!*y 
ness  for  certain  colours). — Under  these  names  is 
described  a  total  or  partial  inability  to  receive  the  im- 
pression of  colours,  and  consequently  to  distinguish 
them  one  from  another.  It  is  divided  into  two  classes  : 

The  first,  aneiythropsia,  consists  in  insensibility  to 
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red;  the  only  clear  sensations  being  those  of  yellow 
and  blue. 

These  patients  see  red  only  when  it  is  very  intense, 
and  place  the  limit  of  spectrum  at  that  point :  they 
confound  brown  and  green  with  it.  The  most  brilliant 
colour  in  the  spectrum,  is,  for  these  patients,  not  the 
pure  yellow,  as  is  the  case  ordinarily,  but  the  blue- 
green. 

The  second  class  embraces  those  who  make  mistakes 
in  trying  to  distinguish  green,  and  its  various  shades. 
Exact  observations  respecting  this  class  are  almost 
entirely  wanting. 

Lastly,  and  exceptionally,  yellow  may  be  perceived 
alone ;  and  here,  strictly  speaking,  we  have  to  do  with 
complete  achromatopsy.  The  notion  of  colour  is  ab- 
solutely wanting. 

This  anomaly  is  generally  congenital.  It  has,  how- 
ever, been  noticed  in  many  diseases,  and  in  certain 
forms  of  amblyopia,  particularly  in  those  resulting 
from  tobacco  and  alcohol.  Our  knowledge  is  in 
reality  very  incomplete  on  this  point. 

But  if  it  be  as  yet  only  a  feeble  aid  in  diagnosis, 
dyschromatopsy  possesses  in  itself  great  importance 
as  a  functional  malady.  The  possession  of  exact  ideas 
in  regard  to  colours  is  of  great  value  in  a  vast  number 
of  callings.  Painters,  dyers,  managers  of  weaving 
manufactories,  have  the  greatest  interest  in  possessing 
sound  physiological  qualities  in  this  respect,  that  is  to 
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say  in  conformity  with  the  perceptions  of  mankind  in 
general.  But  the  situation  in  which  this  anomaly  may 
be  the  source  of  the  greatest  perils  is  in  the  case  of 
those  charged  with  the  interpretation  of  coloured 
signals,  such  as  the  watch  at  sea,  and  engine  drivers 
upon  railways.  There  can  be  no  need  to  insist  upon 
the  importance  of  this  matter. 

The  physiological  explanation  of  this  imperfection 
has  given  rise  to  some  hypotheses  and  to  numerous 
controversies.  I  have  always  abstained  from  entering 
into  the  question,  not  having  been  convinced  of  the 
value  of  the  physical  and  physiological  theories  relating 
thereto.  This  reserve  is  well  founded,  if  we  regard  the 
recent  discoveries  of  Professor  Boll,  of  Rome,  of  which 
the  following  is  a  summary: 

1st.  The  retina  is  not  transparent  and  colourless 
throughout  its  whole  thickness,  as  was  believed.  Exam- 
ined in  a  dull  light,  or  in  a  yellow  light,  the  external 
surface  of  Jacob's  membrane  is  of  a  beautiful  red 
colour.  This  colour  is  secreted  by  the  choroidal 
epitheHum  (Kiihne). 

2nd,  During  life  the  red  colour  of  the  retina  de- 
creases and  wastes  away  under  the  action  of  light, 
whilst  it  grows  again  and  becomes  stronger  in  the 
dark. 

3rd.  The  said  red  layer  or  purpurine  receives  the 
differential  impressions  of  light  and  darkness  after 
the  manner  of  a  sensitive  photographic  plate.  So 
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that  the  formation  of  retinal  images  should  be  a  photo- 
-,  chemical  phenomenon. 

No  more  need  be  said,  save  to  urge  upon  the 
attention  the  results  which  investigations  now  being 
carried  out,  founded  upon  these  new  facts,  must  have 
upon  a  complete  theory  of  vision. 


IV. 


ANOMALIES  OF  BINOCULAR  OR  ASSOCIATED 

VISION. 

§  92.  Anomalies  of  Binocular  or  Associate*! 
Tision. — The  want  of  harmony  between  the  motor 
forces  of  the  eyeballs  generally  manifests  itself  by  two 
kinds  of  symptoms  :  the  one  objective,  strabismus ; 
the  other  subjective,  diplopia. 

We  will  first  speak  of  strabismus. 

§  93.  Sti'aliisnius. —  Simple  binocular  vision  de- 
pends upon  an  exact  relation  of  the  principal  optic 
axes  with  the  points  to  which  vision  is  directed,  and 
strabismus  is  said  to  exist  whenever  the  image  of 
the  object  regarded,  which  is  depicted  on  the  pole 
of  one  eye,  is  found  to  occupy  in  the  other  eye  an 
eccentric  position  with  regard  to  its  pole. 

In  such  circumstances  the  strabismus  is  called  internal 
or  convergent  if  the  false  or  eccentric  image  be  formed 
upon  the  inner  half  of  the  retina. 

If  the  relation  be  the  reverse  of  this,  the  strabismus  is 
divergent  or  external. 

In  the  first  case,  the  cornea  of  the  eye  looks  inwards, 
in  the  second,  outwards. 
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§  94.  Simple  and  Double  Strabismus. — Stra- 
bismus is  simple  or  double :  this  means  that  in  certain 
cases,  the  discordance  of  the  optic  axes  is  not  limited 
to  a  want  of  harmony  between  themselves,  but  that 
the  optic  axes  are  individually  in  faulty  relation  with 
the  limits  of  the  orbital,  or  palpebral  opening,  this 
being  otherwise  normal. 

This  being  admitted,  it  may  be  said  that  a  strabismus 
of  long  standing  is  almost  always  double. 

§  95.  Apparent  Strabismns. — The  strabismus 
may  be  apparent  only ;  this  is  owing  to  the  fact  that, 
in  its  normal  position,  the  cornea  presents  an  axis 
relatively  slightly  divergent  from  the  exact  axis  of 
vision  ;  in  such  a  way  that  the  eyes  may  be  said  to 
present  ordinarily  a  slight  apparent  divergence. 

This  appearance  of  divergence  is  most  marked  in 
hypermetropes ;  least  so,  and  even  wanting,  in  myopes  : 
so  long,  in  each  case,  as  the  real  strabismus,  which 
commonly  exists  in  connection  with  each  form  of 
optical  defect,  and  which  is  opposite  in  character,  has 
not  made  its  appearance. 

§  96.  §ti-abismus  is  permanent  or  variable. 

The  strabismus  may  be  fixed,  constant  in  its  degree, 
and  constant  in  its  manifestation  :  it  may  be,  on  the 
other  hand,  variable  in  its  degree  and  in  the  times 
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of  its  manifestation.  In  the  latter  case  it  has  received 
the  name  intermittent  or  periodic. 

§  97.  Permanent  or  Concomitant  Sf  raMsmiis. 

Permanent  strabismus  is  characterized  by  the  fact  that 
the  deviating  eye  maintains  unaltered  its  relative  posi- 
tion to  the  other,  in  all  directions  of  vision.  In  this 
case,  when  the  eye  which  fixes  is  covered,  the  other 
alters  its  position  in  order  to  fix  in  its  turn.  Whilst 
the  former,  behind  the  hand  that  covers  it,  takes 
upon  itself  the  deviation  which  first  of  all  affected 
the  squinting  eye. 

§  98.   Sti'abismns  at  a  variaWe  ang-le. — In 

strabismus  at  a  variable  angle  the  deviation  is  not  the 
same  in  all  directions  of  vision  ;  being  absent  in  certain 
positions  of  the  object  fixed,  the  deviation  appears 
when  the  object  is  carried  in  a  certain  direction  and 
increases  with  the  distance  the  object  is  made  to 
traverse  in  that  direction. 

§  99.    Explanation  of  these  diiferences. — 

This  behaviour  of  the  eyes,  different  in  the  two 
conditions  above  described,  indicates  that  in  the  first 
case  (fixed  or  concomitant  strabismus)  the  muscular 
innervation  is  the  same  on  the  two  sides ;  the  deviation 
therefore  depends  solely  upon  a  disproportion  between 
the  muscular  lengths.    In  the  second  case  (strabismus 
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at  a  variable  angle),  on  the  contrary,  there  is  unequal 
distribution  of  the  nerve  supply  to  the  right  and 
left  at  the  time  of  the  associated  movements  ;  the 
affection  depends  then  upon  a  nervous  change  of  the 
class  of  active  contractions  or  of  paralyses,  generally 
the  latter. 

§   100.     §ti'aMsmus,  witli  ]>ii»loi»ia.  —  The 

second  of  the  forms  of  deviation  above  mentioned 
is  accompanied  by  the  presence  of  double  images. 
Thence  originates  such  confusion  of  vision,  that  the 
patient  often  of  his  own  free  will  excludes  one  eye 
from  vision,  or  assumes  the  most  eccentric  attitudes 
in  order  to  get  rid  of  the  diplopia  which  besets  him. 
These  attitudes  are  very  evidently  connected  with  the 
species  of  movement  paralysed,  and  generally  afford 
sufficient  evidence  on  which  to  found  a  diagnosis. 

§  loi.  TliePsycliicalAbsti'actionoflmagres. 

Permanent  (or  concomitant)  strabismus  is  generally 
exempt  from  the  compHcation  of  double  images. 
For  as  in  health  the  optic  axes  of  the  two  eyes  form 
with  each  other  constantly  the  same  angle,  so  in  this 
form  of  strabismus  the  secondary  deviating  axis  is  in 
constant  and  definite  relation  with  the  axis  of  the  sound 
eye,  and  all  the  region  common  to  the  two  fields  of 
vision,  that  is  the  territory  of  binocular  vision,  and 
the  necessary  situation  of  double  images,  is  neutralized 
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in  the  deviating  eye.  The  image  thereon  depicted  is 
not  perceived  ;  the  sensorium  accustoms  itself  not 
to  see  it.  This  is  what  is  called  psychical  abstrac- 
tion. But  the  image  appears  the  moment  that  the 
sound  eye  is  covered,  and  this  is  the  reason  that  the 
eye  rights  itself  in  order  to  fix  in  its  turn. 

§  102. — Its  effects  upon  tlte  ileviating*  Eye. 

The  habitual  and  chronic  neutralization  of  the  central 
part  of  the  retina  and  of  an  eccentric  region  more  or 
less  extensive,  almost  invariably  brings  in  its  train  the 
gradual  weakening  of  special  sensibility,  or  in  other 
words  amblyopia  of  the  organ.  After  twenty  years  of 
this  neutralization,  the  squinting  eye  is  too  often  almost 
absolutely  amaurotic. 

It  is  therefore  a  matter  of  the  greatest  importance, 
when  a  squint  is  only  intermittent  or  periodic,  not  to 
allow  it  to  become  permanent.  If  we  do  not  decide 
to  operate,  it  is  expedient  to  transform  the  squint,  by 
alternate  exclusion  of  the  eyes,  into  the  alternating 
form,  until  the  time  for  operation  has  arrived.  By 
this  means  the  ill  effects  of  a  too  prolonged  neutrali- 
zation are  avoided. 

§  103.    Oeneral  Etiology  of  §trall>ismus. — 

The  etiology  of  permanent  or  concomitant  strabismus 
rests  upon  the  following  foundations  : 
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Proportions 
in  loo. 

Congenital  preponderance  of  the  group  of 
adductive  muscles  over  those  of  abduction, 
very  frequently  allied  with  hypermetropia, 
or  the  reverse  state  allied  with  myopia  .    .  60 

Spasmodic  and  paralytic  affections  of  the 
muscles  of  the  eye  giving  rise  first  to  a 
variable  strabismus  iS 

Ophthalmiae— opacities  of  the  cornea,  results 
of  wounds  1 5 

Marked  amblyopia  of  one  eye  followed  often 
by  divergent  strabismus  of  that  eye  ...  5 

Unknown  causes  5 
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§  104.  Tlie  most  usual  deviations  are  allied 
witli  Auomalies  of  Hefraction.  — These  nu- 
merical results  should  invite  our  consideration,  they 
testify  to  the  important  fact  that  in  the  immense 
majority  of  cases,  strabismus  is  connected  with  some 
anomaly  of  static  refraction  of  the  eye.  This  relation, 
closely  examined,  may  be  thus  formulated  : 

In  eyes  the  subjects  of  an  insufficiency  of  refraction 
(hypermetropes),  there  exists  very  frequently  a  con- 
genital preponderance  of  the  muscles  of  convergence 
over  those  of  abduction. 

In  those,  on  the  contrary,  the  subjects  of  an  excess 
of  refraction  (myopes),  we  not  less  frequently  meet 
with  the  opposite  condition. 
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In  other  terms,  convergent  strabismus  (by  far  the 
most  frequent)  is,  in  two-thirds  of  the  cases,  associated 
with  hypermetropia. 

And,  inversely,  divergent  strabismus  is  for  the  most 
part  noticed  in  association  with  myopia. 

§  io5.  Before  becoming-  iiermanenl;  tliese 
forms  of  Strabismus  ai*e  intermittent.  —  In 

both  cases,  it  is  noticed  that  before  the  deviation  has 
become  confirmed  and  permanent,  the  want  of  harmony 
passes  through  a  period  of  intermittence.  The  patient, 
whose  axes  are  parallel,  when  his  vision  is  not  directed 
to  any  particular  object,  squints  directly  his  attention 
is  engaged. 

As  time  advances  this  condition  of  deviation  becomes 
permanent. 

§  1 06.  Mode  of  Production  of  Strabismus 
in  nervous  diseases. — In  the  table  above  given,  it 
is  seen  how  comparatively  small  a  place  is  held  in  the 
general  etiology  of  strabismus  by  the  class  of  affections 
to  which,  twenty-five  years  ago,  almost  all  the  cases  were 
attributed  ;  nervous  affections,  paralyses,  and  contrac- 
tions. They  reach  only  the  sum  of  about  15  per  100. 
In  these  cases  the  final  strabismus  is  the  result  of  the 
long  duration  of  the  paralytic  strabismus  :  the  muscles 
long  nourished  in  a  condition  of  dynamical  shortening, 
end  by  becoming  actually  shortened.    Thus  the  devi. 

I 


114 


ation  is  seen  to  persist,  when  the  primary  cause,  the 
nervous  paralysis,  has  disappeared. 

We  shall  not  speak  here  of  deviations  upwards  or 
downwards,  because,  in  the  first  place,  they  are  much 
less  common  than  those  inwards  or  outwards,  and  in 
the  second,  because  they  have  as  yet  no  physiological 
history. 

§    107.    Tlieraveiitics  ami  Hygiene. — The 

question  of  strabismus  is  practically  abandoned  at 
present— in  France,  be  it  understood.  The  notoriety 
of  innumerable  unsuccessful  operations  which  formed 
the  reckoning  at  the  noisy  period  of  the  inauguration 
of  ocular  myotomy  (i 841— 1842)  cast  such  universal 
discredit  upon  the  method,  that  even  at  the  present 
day  the  most  strikingly  favourable  results  are  received 
by  us  with  the  reserve  which  attaches  to  some  excep- 
tional manifestation.  The  progress  accomplished  in 
this  direction  is  too  generally  ignored  here,  since  te- 
notomy assigned  to  its  true  place  is  only  performed  in 
cases  exactly  suitable  for  it. 

The  brilliant  discovery  of  myotomy  was  in  certain 
respects  before  its  time  :  surgery  had  stolen  a  march 
on  special  physiology,  and,  knife  in  hand,  divided  and 
shortened  the  motor  organs  of  the  eyeball,  before 
having  learned  to  know  the  laws  of  their  function. 

The  various  propositions  which  precede  this,  and  in 
which  are  summarized  very  briefly  the  relations  which 
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connect  strabismus  with  ocular  dioptrics,  suffice  to  give 
an  idea  of  the  progress  reah'zed  by  science  in  this 
matter;  and  the  new  aspect  under  which  it  presents  itself, 
to  us  cannot  henceforward  but  strike  the  mind  forcibly. 

Every  examination  of  strabismus  ought  to  be  based 
primarily  upon  a  functional  analysis  of  the  vision  of 
the  patient.  By  the  light  thrown  upon  the  case  by 
this  analysis  will  the  question  of  treatment  be  decided, 
just  as  by  the  same  light,  derived  from  the  facts  and 
principles  involved,  the  value  of  the  different  methods 
employed  up  to  the  present  time  in  treatment  of  stra- 
bismus are  discussed,  and  also  the  choice  to  be  made 
between  them  in  each  form  of  deviation. 

The  different  methods  which  have  been  designed  to 
remedy  strabismus,  are:  the  use  of  louchettes  (goggles), 
the  adaptation  of  deviating  prisms,  spectacles,  ex- 
clusion of  the  sound  eye  in  order  to  compel  use  of  the 
squinting  eye,  lastly  myotomy. 

Let  us  examine  these  various  methods. 

§  io8.  Tlie  use  of  l^oucliettes.— By  this  name 
are  designated  shells  or  ovoid  hemispheres  embracing 
by  their  rims  the  whole  of  the  anterior  region  of  the 
orbit,  and  having  at  their  centre  a  small  orifice  equal 
to  an  average-sized  pupil.  The  object  of  them  is  to 
force  the  deviated  eye  to  place  itself  in  relation  with 
the  artificial  pupil  thus  obtained,  and  consequently  to 
regain  a  position  in  harmony  with  the  sound  eye. 
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The  effect  produced  is  the  alternate  use  of  each  eye 
in  vision,  with  persistence  of  the  deviation  underneath 
the  screen  which  covered  one  of  them.  Bearing  in  mind 
the  psychical  abstraction,  or  neutralization  of  the  binoc- 
ular region  of  vision,  acquired  by  the  deviated  eye,  the 
perforated  screens  have  really  no  other  effect  than  to 
exclude  each  eye  alternately  from  the  exercise  of  vision. 

§  109.  Exclusion  of  0«e  Eye.— Nothing  more 
can  reasonably  be  expected  from  the  use  of  louchettes 
than  from  the  exclusion  of  the  sound  eye  by  means  of 
a  bandage  ;  a  method  which  fulfils  no  other  indication 
than  that  of  preserving  the  acuity  of  the  deviated  eye 
by  means  of  compulsory  exercise,  but  which  has  no 
influence  whatever  upon  the  deviation,  except  perhaps 
if  the  strabismus  is  of  variable  degree,  in  which  case 
the  exclusion  of  the  sound  eye  can  only  increase  the 
relative  deviation. 

§  no.  Use  of  Prisms.— If  we  pass  from  the 
last  question  to  the  use  of  prisms  and  to  all  other 
methods  whose  object  is  to  change  the  direction  of 
the  incident  rays,  in  order  to  present  them  to  the 
deviated  eye  at  an  inclination  in  harmony  with  its 
own,  we  shall  be  led  to  a  conclusion  equally  unfavour- 
able' Prisms  and  other  similar  means  often  pro- 
duce marvellous  effects  in  the  earlier  stages  of  their 
use    They  recall  deviations,  often  exaggerated,  to  the 
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same  degree  of  muscular  disproportion  which  originated 
them.  Success  appears  to  be  then  on  point  of  attain- 
ment ;  but  having  reached  the  hmits  just  described, 
one  of  the  following  obstacles  is  encountered :  either 
the  last  degrees  of  the  deviation  are  invincible,  or, 
having  been  overcome,  they  give  place  to  asthenopia 
from  muscular  insufficiency. 

Now  muscular  asthenopia  is  a  very  dangerous  affec- 
tion, and  one  of  which  strabismus  often  causes  a 
sort  of  spontaneous  cure.  The  employment  of  prisms 
has  therefore  done  nothing  but  restore  the  earlier 
malady,  the  real  treatment  for  which  is  that  very 
operation  of  strabotomy,  from  which  it  is  the  object 
of  all  these  palliative  measures  to  save  the  patient. 

§  III.  Spectacles  in  connection  witli  Stra- 
bismus.— The  frequent  relation  which  is  observed 
between  strabismic  deviations  and  anomalies  of  refrac- 
tion, and  the  physiological  synergy  which  maintains, 
under  harmonized  laws,  the  accommodation  and  the 
mutual  convergence  of  the  optic  axes,  has  led  to 
the  employment  of  convex  glasses  with  the  object 
of  correcting  convergent  strabismus.  This  method  has 
sometimes  succeeded,  in  the  period  of  intermittence, 
and  is  often  imperatively  necessary  after  tenotomy 
when  there  remains  a  slight  degree  of  preponderance 
of  the  adductor  muscle. 

That  is  to  say,  it  is  permissible  to  try  it  in  the 
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before-mentioned  period  of  intermittence,  when  there 
is  reason  to  beUeve  that  the  preponderance  of  the  in- 
ternal muscles  is  only  slight  in  degree.  But  in  the 
confirmed  stage  it  is  absolutely  without  effect.  The 
trial  of  convex  spectacles  in  intermittent  convergent 
strabismus  should  only  be  continued  so  long  as  its 
efficacy  is  evident  upon  simple  associated  vision  ;  if, 
however,  the  strabismus  persists,  it  will  be  necessary 
to  have  recourse  without  delay  to  the  following  pro- 
cedure— tenotomy. 

§  1 12.  Tenotomy. — At  the  present  time  thousands 
of  examples  suffice  to  establish  the  fact  that  the  only 
remedy  for  concomitant  or  permanent  strabismus  lies 
in  tenotomy.  The  operation,  as  it  is  now  practised, 
consists  in  the  simple  separation  of  the  attachment  of 
the  tendon  to  the  sclerotic,  without  loss  of  muscular 
length.  Repair  takes  place  by  the  grafting  of  the 
freed  tendon  some  millimetres  farther  back  than  its 
former  insertion.  The  success  of  this  operation,  which 
is,  so  to  speak,  uniform  at  present,  is  entirely  on  account 
of  the  maintenance  of  the  integrity  of  Tenon's  capsule. 
The  free  anterior  extremity  of  the  muscle,  contained 
within,  and  attached  in  its  passage  through  it,  to  the 
capsule  of  Tenon,  is  kept  in  relation  with  the  eyeball, 
in  actual  contact  with  the  sclerotic,  at  some  millimetres 
(from  I — \  \  lines)  from  its  primary  insertion.  It  can 
only  afterwards  attach  itself  at  that  exact  distance 
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from  its  original  insertion.  In  the  old  method,  the 
muscle,  divided  in  its  continuity,  behind  the  capsule, 
and  floating  thereafter  freely  in  the  orbital  fat,  attached 
itself  where  it  could.  Hence  the  secret  of  those  fre- 
quent transformations  of  an  internal  into  an  external 
strabismus,  or  vice  versa. 

The  retraction  of  the  free  tendinous  extremity  is 
now  limited  to  to  2  lines  from  its  primary  position. 
This  is  the  exact  measurement  of  the  rectification 
which  may  be  calculated  upon  from  a  single  tenotomy. 
Observed  facts  permit  us  actually  to  conclude  that, 
almost  without  exception,  an  angular  deviation  of  from 
13  to  26  degrees  or  from  i  to  2  lines  may  be  corrected 
by  one  tenotomy ;  and  that  two  will  be  needed  to 
overcome  three  lines  of  deviation  (or  rather  a  tenotomy 
for  each  eye) ;  and  finally  that  a  third  or  fourth  opera- 
tion will  be  required  for  deviations  of  4  to  5  lines  or 
45  to  60  degrees. 

§  1 1 3.  Results  of  Tenotomy.— By  this  means, 
in  one  half  of  the  cases,  simple  binocular  vision  is 
obtained,  that  is  to  say,  the  restoration  of  physio- 
logical vision  ;  in  reality,  an  eye  which  the  patient  may 
consider  to  be  not  only  useless  but  lost,  is  restored  to 
him.  In  the  remainder  of  the  cases  a  beautifying 
effect,  that  is  one  of  external  harmony,  is  acquired,  and 
often  there  is  obtained,  in  addition  to  this,  the  cessa- 
tion of  abnormal  ocular  pressure,  which  is  the  source 
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of  numerous  secondary  casualties  belonging  to  the 
class  asthenopia. 

§  114.  A]»i»arent  Strabismus. — If  true  stra- 
bismus, that  is  that  which  is  defined  by  the  impos- 
sibility of  common  and  simultaneous  fixation  of  the 
two  poles  of  the  eyes  upon  the  same  point,  calls 
manifestly  for  the  intervention  of  art,  it  is  by  no 
means  the  same  with  apparent  strabismus. 

The  latter  is  differentiated  from  the  former,  in  that 
when  the  sound  eye  is  covered,  the  deviated  eye  does 
not  right  itself,  although  in  all  the  directions  of 
vision  it  faithfully  accompanies  its  fellow.    The  sen- 
sibility of  the  organ,  though  more  or  less  diminished, 
is  not  extinct;  and  when  the  sound  eye  is  covered, 
the  deviated  eye,  without  any  rectification  of  position, 
gives  perfectly  trustworthy  indications  of  the  relative 
situation  of  objects.    Under  these  circumstances  the 
ophthalmoscope  reveals  some  lesion  of  the  yellow  spot, 
which  renders  that  part  of  the  retina  inferior  in  sen- 
sibility to  the  point  which  is  spontaneously  presented 
as  the  supplementary  pole.    The  discord  between  the 
two  eyes  is,  therefore,  in  these  rare  cases,  in  appear- 
ance only  ;  and  one  would  not  lightly  propose  to 
rectify  that  appearance  at  the  expense  of  binocular 
vision,  and,  as  a  consequence,  with  injury  to  the 
deviated  eye  itself    An  earnest  desire  to  please  one 
of  the  softer  sex  would  alone  justify  such  a  sacrifice. 
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§  115.    Tenotomy  in  Mnscular  Astlicnopia. 

Tenotomy  is,  on  the  contrary,  decidedly  indicated  in 
the  opposite  condition  ;  in  strabismus,  not  apparent, 
but  dynamic  ;  previously  defined  under  the  term  mus- 
cular insufficiency  (§  6i). 

Insufficiency,  combined  with  asthenopia,  is  really 
nothing  other  than  a  potential  strabismus  overcome 
momentarily  by  the  imperious  need  for  simple  vision 
with  both  eyes.  The  double  or  false  image  of  this 
virtual  strabismus,  not  being  neutralized  by  psychical 
abstraction,  the  sensorium  finds  in  the  muscular  system 
forces  which  cause  it  to  be  fused  into  one  with  the 
real  image,  but  these  forces  are  excessive ;  they  over- 
strain the  organ,  and  soon  compromise  its  integrity. 
Under  such  conditions,  when  the  insufficiency  is  too 
great  to  allow  of  the  use  of  prisms  or  of  concave 
glasses,  there  is  no  other  resource  but  the  exclusion 
of  one  eye,  or  tenotomy.  The  results  of  the  latter 
procedure  are  moreover  very  remarkable.  In  this 
measure  is  to  be  found  the  true  treatment  of  pro- 
gressive myopia.* 

§  1 1 6.  Straliismu,^  witli  variable  deviation 
trom  Muscular  Paralysii». — Concomitant  or  per- 

*  I  have  shown/ Ann.  d'oatlistiqne,  Dec,  1 866)  that  posterior  staphy- 
loma is  purely  the  mechanical  effect  of  excess  of  pressure  developed  in 
the  interior  of  the  eye  by  excess  of  tension  of  muscles  appointed  for  the 
convergence  of  the  optic  axes,  developed  in  insufficiency  of  these  muscles, 
or  preponderance  of  their  antagonists. 
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manent  strabismus  must  not  be  confounded  with  the 
obliquity  of  one  eye  in  which  the  angle  of  deviation 
varies  with  the  position  of  the  object  towards  which 
the  attention  is  directed.  In  the  former  there  is  simple 
disproportion  in  muscular  length,  but  the  nervous  in- 
flux sent  to  the  two  organs  fqr  their  associated  acts 
is  the  same  in  quantity  to  the  right  and  to  the  left. 
In  strabismus  with  a  variable  angle,  the  variation  of 
the  angle  shows  by  itself  that  the  nervous  influx  is 
different  for  the  associated  muscles  of  the  two  sides. 
The  latter  is  therefore  the  result  of  a  lesion  of  inner- 
vation :  it  belongs  to  the  class  paralyses. 

As  long  as  strabismus  with  a  variable  angle  has 
not  passed  into  a  state  of  permanence,  and  whilst 
its  primary  cause,  the  nervous  disease,  is  actually 
present,  this  affection  is  distinguished  by  a  character 
more  striking  than  the  manifest  want  of  harmony : 
we  allude  to  binocular  diplopia  or  the  presence  of  double 
images. 

§  117.  Binociilai*  Diplopia. — This  symptom, 
if  the  distance  of  the  double  images  increase  with  the 
movements  of  associated  vision  in  a  definite  manner, 
may,  in  the  generality  of  cases,  be  considered  as  a  sign 
of  muscular  paralysis.  It  precedes  apparent  strabismus 
often  by  many  days,  and  from  the  first  moment  of 
its  existence  denotes  simple  paresis  of  the  muscles. 
The  relative  position  of  the  double  images  is  of  itself 
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sufficient  to  lead  to  a  differential  diagnosis  of  all  the 
paralyses  of  these  muscles. 

If  the  images  are  crossed  the  strabismus  is  divergent, 
and  homonymous  images  correspond  to  absolute  or 
relative  convergent  strabismus.  In  associated  vision 
upwards,  if  the  double  images  are  of  unequal  height, 
the  higher  belongs  to  the  eye  whose  movement  upwards 
is  in  abeyance  ;  whilst  in  associated  vision  downwards, 
the  lower  of  the  double  images  belongs  to  the  eye 
whose  movement  downwards  is  insufficient. 

Paralysis  of  the  third  pair  of  nei-ves  is  ordinarily 
accompanied  by  that  of  accommodation,  and  gives 
rise  to  all  the  symptoms  described  under  the  latter 
head  (§  43).  In  the  case  where  uniocular  polyopia 
intervenes,  the  images  are  sometimes  multiple,  the  two 
kinds  of  diplopia  being  associated. 

From  this  it  is  seen  that  the  practitioner  ought  to 
pay  the  greatest  attention  to  double  images,  when  they 
appear  in  a  patient ;  he  may  almost  to  a  certainty 
recognize  thereby  either  the  beginning  or  the  sudden 
accomplishment  of  a  muscular  paralysis. 

§  118.    Treatment  of  Binocular  Diplopia. 

It  would  be  out  of  place  to  speak  m  extenso  of  the 
various  therapeutic  means  which  may  be  directed 
against  muscular  paralysis,  and  its  most  striking 
symptom,  diplopia.  We  shall  only  say  that  surgery 
has  made  a  veritable  conquest  for  that  class  of  affec- 


124 

tions,  in  the  art  of  displacing  the  insertions  of  the 
ocular  muscles,  in  advance  of  the  point  of  their  primary- 
implantation,  by  means  of  simple  modifications  of 
tenotomy.  It  may  be  added,  lastly,  that  as  a  palliative, 
prismatic  glasses  are  often  a  most  precious  aid  against 
the  disturbances  and  the  extreme  discomfort  which 
attend  the  presence  of  double  images. 


V. 


SPECTACLES  — INSTRUMENTS  WHICH  MODIFY 
REFRACTION  AND  THE  QUANTITY  AND 
QUALITY  OF  THE  LIGHT  — THE  NATURE 
AND  USE  OF  SPECTACLES. 

§  119.    Spectacles  We  shall  not  ofifend  our 

readers  by  defining,  or  rather  describing,  these  instru- 
ments. But  we  may  be  allowed  to  mention  that  they 
have,  according  to  their  form  or  their  properties,  one 
of  the  three  following  aims  to  fulfil.  To  modify  the 
inclination  of  the  luminous  rays  at  their  incidence 
upon  the  cornea :  to  modify  the  quantity  of  light :  or 
to  modify  its  colour. 

§  120.  Tlie  action  of  Spectacles  ill  modify- 
ing- tlie  <inaiitity  of  refraction;  collective 
or  positive  g-lasses ;  clispersive  or  neg-ative 
g-Iasses. — The  modification  caused  in  the  mutual  incli- 
nation of  rays  of  light  about  to  fall  upon  the  cornea 
by  the  interposition  of  a  lens,  produces,  in  the  mechan- 
ism of  the  formation  of  the  retinal  image,  exactly  the 
same  eff'ect  as  a  plus  or  minus  alteration  in  the  refrac- 
tive power  of  the  dioptric  apparatus  of  the  eye.  Thus, 
the  glasses  which  diminish  the  divergence  or  mutual 
inclination  of  the  incident  rays  add  to  the  refraction 


of  the  dioptric  system ;  they  are  called  collective  or 
positive.  Whilst,  on  the  other  hand,  the  glasses  which 
increase  that  divergence,  diminish  the  quantity  of  the 
refraction  of  the  dioptric  system :  on  account  of  this 
property  they  are  termed  dispersive  or  negative. 

§  121.  Tlieii'  action  upon  tlie  quantity  of 
lig-itt — At  the  same  time  that  they  have  the  effect 
of  increasing  or  decreasing  the  quantity  of  the  re- 
fraction of  the  apparatus,  positive  and  negative  glasses 
exercise  also  a  definite  action  upon  the  quantity  of 
light  or  of  rays  which,  other  things  being  equal,  should 
enter  the  eye.  The  reason  will  be  easily  understood  : 
the  more  the  cone  of  the  penetrating  rays  is  con- 
verged, the  more  it  will  contain  of  rays  in  proportion 
to  an  equal  degree  of  aperture  of  the  pupil.  It  follows 
from  this  that  positive  glasses,  whilst  adding  to  the 
refraction  of  the  eye,  add  equally  to  the  quantity  of 
light  which  enters  it ;  and,  inversely,  that  negative 
glasses,  whilst  diminishing  the  refraction,  lessen  at  the 
same  time  the  aggregate  of  the  rays  destined  to  depict 
by  their  union  the  image  of  each  visible  point. 

§  122.  Tlieii*  action  upon  tlie  size  of  tlie 
iniag-e. — At  the  same  time  that  they  produce  these 
two  effects,  positive  glasses  bring  the  centre  of  re- 
fraction of  the  system  slightly  forwards ;  whilst,  on 
the  contrary,  negative  glasses  carry  it  backwards.  This 
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movement  of  the  optical  centre  increases  the  image 
in  the  first  case,  and  reduces  it  in  the  second. 

§  123.  Spectacles  according' to  tlic  g-eomet- 
I'ical  form  of  tlieir  isiirface< — Every  one  knows 
that  ordinary  spectacle  glasses  have  a  spherical  or 
piano-spherical  form. 

In  the  collective  glasses  the  thickness  diminishes 
from  the  centre  towards  the  circumference.  The 
opposite  obtains  in  negative  glasses.  Thus  when  we 
speak  of  a  collective  or  positive  glass,  we  have  in  view 
either  a  bi-convex  glass,  that  is  to  say,  a  glass  bound 
on  each  side  by  a  convex  spherical  surface,  generally 
equal  in  curvature  (fig.  7  B) ; 


A  plano-convex  in  which  one  of  the  sides  is  plane 
(fig.  7  A)  ;  or, 

A  convexo-concave  in  which  the  surface  of  emer- 
gence is  concave,  but  less  curved  than  the  surface  of 
incidence  (fig.  7  C). 
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In  like  manner  the  negative  glasses  may  be  bi- 
concave (fig.  8),  plano-concave,  or  concavo-convex  : 
in  the  latter  the  side  which  corresponds  to  the  emer- 
gent rays  has  a  surface  more  curved  than  that  which 
corresponds  to  the  incident  rays,  so  that  the  glass  is 
always  thicker  at  its  circumference  than  at  its  centre. 


§  124.  Kelatioii  of  toeal  leiig-tl»  to  tlie  radius 
of  curvature. — In  the  plano-convex  or  plano-con- 
cave glass  {croivn-glass),  the  focal  length  is  manifestly 
equal  to  do7ible  the  radius  of  the  spherical  surface  in 
which  the  lens  is  cut.    (See  zvorks  on  Optics) 

If  two  plano-convex  lenses  of  equal  radius,  or  of 
the  same  focal  length,  be  joined  together  by  their 
plane  surfaces,  the  refracting  power  of  the  first  is 
evidently  doubled.  A  bi-convex  lens  is  thus  obtained, 
whose  focal  length  is,  consequently,  equal  to  that  of 
the  exact  radius  of  curvature  of  the  spherical  surface. 

On  the  other  hand,  if  two  lenses  of  equal  curvature, 
one  plano-convex  and  the  other  plano-concave,  be 
joined  together,  all  refracting  effect  is  cancelled,  no 
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more  effect  is  produced  than  by  means  of  a  sheet  of 
glass  with  parallel  surfaces.  From  this  it  may  be  seen 
that  bi-convex  and  bi-concave  lenses  have  the  same 
numbers,  when  they  have  the  same  radius  of  curvature, 
since  they  then  mutually  cancel  each  other ;  and  also 
that  they  are  distinguished  by  a  simple  change  of  sign 
borrowed  from  geometry  :  the  convex  having  the  sign 
+  ,  and  the  concave  the  sign  — . 

The  numbers  under  which  they  are  arranged  repre- 
sent their  focal  lengths.  The  oculist's  trial-boxes  are 
composed  of  a  double  series  of  positive  and  negative 
glasses,  extending  from  i  to  96  or  100  ;  that  is,  includ- 
ing glasses  from  one  inch  of  focal  length  to  96  or  100 
inches. 

§  125.  Tlie  Metrical  System  of  HTumeration. 

The  plan  above  described  has  been  altered  ;  for  a  long 
time  the  necessity  had  been  felt  for  reforming  a  scale 
with  irregular  intervals,  requiring  the  use  of  fractional 
terms  and  variable  with  each  nationality.  The  object 
contemplated  was  the  substitution  of  a  regular  series, 
increasing  by  equidistant  terms  and  based  upon  the 
quantities  of  refraction,  for  measurements  founded 
upon  the  decrease  of  focal  lengths. 

The  practical  elements  of  this  substitution  having 
been  agreed  upon  in  France  in  1875,  the  change  of 
system  was  carried  out  the  same  year  by  the  Inter- 
national Medical  Congress  of  Brussels,  in  conformity 
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with  the  decisions  prepared  by  the  Ophthahnological 
Congress  of  London  in  1872,  and  tlie  Ophthahnological 
Society  of  Heidelberg.  The  metrical  system  was  with 
one  accord  substituted  for  the  duodecimal  method  of 
division.  The  unity  of  the  series  is  the  quantity  of 
refraction  (or  the  power)  developed  by  a  lens  of  one 
metre  (39-37  inches)  focal  length;  the  series  itself  is 
composed  of  equidistant  terms,  regularly  increasing 
by  the  natural  succession  of  whole  numbers,  with 
licence  granted,  for  the  necessities  of  practice,  to  insert 
the  decimal  fractions  0*25,  0-50,  075,  when  required. 

The  numbers  i  to  20  therefore  indicate  at  present 
the  uniformly  increasing  power  of  the  glasses  ;  the 
first  being  a  lens  of  one  metre,  the  last  (20)  of  five 
centimetres  focus.  This  reform  brings  this  branch  of 
science  into  harmony  with  the  great  universal  metrical 
system. 

§  126.  rei-iscopic  Glasses.— Positive  or  negative 
glasses  having  the  two  faces  of  a  similar  direction  of 
curvature,  the  convexo-concaves  and  the  concavo- 
convexes,  have  been  called  periscopic  (xtpf  <skov€w),  since 
the  time  of  Wollaston  their  inventor. 

This  authority  found  them  advantageous,  bearing 
in  mind  the  curvature  of  the  surface  next  to  the  eye, 
in  permitting  the  vision  to  be  directed  more  easily  on 
all  sides.  This  is  true  of  the  negative  glass  in  which 
the  optical  centre  is  by  this  means  brought  near  to  the 
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eye ;  but  as  to  the  positive  glass  the  contrary  holds, 
and  the  advantage,  if  it  really  exist,  becomes  changed 
into  an  inconvenience.  It  should  however  be  said  that 
the  negative  glass  being  more  frequently  employed  for 
vision  generally  than  the  positive  glass,  there  would  be, 
so  far  as  the  lateral  spherical  aberration  is  concerned, 
a  balance  in  its  favour.    But  is  not  this  advantage 
more  than  compensated  by  the  inconveniences  pro- 
ceeding from  the  double  reflection,  by  the  concave 
surfaces  of  the  glass,  of  the  luminous  images  reflected 
by  the  cornea  itself.?    I  shall  avoid  any  definite  ex- 
pression upon  this  point,  and  say  only  that  I  have 
never  been  struck  by  a  perceptible  diflbrence  in  action 
between  these  glasses  and  bi-concaves  or  bi-convexes. 

Be  it  as  it  may,  the  effect  sought  from  these  glasses 
is  in  fact  only  the  addition  or  the  subtraction  of  a 
certain  quantity  of  refraction  from  that  of  the  visual 
apparatus,  and  it  suffices  to  be  able  to  measure  rapidly 
the  refractive  effects  produced  by  a  given  glass.  Now 
in  their  construction  the  periscopic  glasses  obey  an 
empirical,  ill-defined  law  of  manufacture.  They  present 
besides  the  enormous  inconvenience,  that  their  optical 
centre  being  external  to  them,  the  focal  length  is  not 
the  same,  if  one  or  the  other  surface  be  opposed  to 
the  nicident  rays.    It  may  be  added  that  for  equal 
focal  lengths  these  glasses  are  and  must  be  heavier 
which  is  sufficient  to  exclude  the  use  of  glasses  of 
high  numbers.     But  it  is  precisely  for  the  higher 
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refractions  that  the  advantages  attributed  to  the 
periscopic  glasses  would  be  more  particularly  valu- 
able, if  they  were  as  certain  as  they  are  doubtful. 

Finally,  it  may  be  said  that  on  acccount,  no  doubt, 
of  the  obscurity  which  hovers  over  the  rules  of  their 
manufacture,  periscopic  glasses  are  dearer  than  others. 


§  127.  Tlie  modiflcatioii  cattserttoy  Positive 
liCuses  in  tlte  po-sitionin  tlie  aiitei  o-posterior 

fieW  of  olijects  seen  distinctly  Collective,  or 

positive,  or  convergent  glasses  have,  as  has  been  already 
said,  the  property  of  increasing,  more  or  less,  the  images 
depicted  upon  the  retina,  by  causing  the  advance  of 
the  optical  centre  of  the  dioptric  system.    With  this 
advantageous  property  they  couple,  unfortunately,  an 
effect  which  reduces  its  value,  that  of  approximating 
in  the  gross  the  whole  field  of  the  accommodation, 
which  is  henceforth  comprised  between  the  new  near 
point  and  the  anterior  focus  of  the  lens.    Now,  if  it  be 
always  advantageous  to  procure  larger  images,  it  is 
not  equally  beneficial  to  be  obliged  to  bring  objects 
unreasonably  near  to  the  eyes. 

This  approximation  of  objects  in  presbyopia  is  cer- 
tainly the  effect  sought ;  but  only  to  a  limited  extent. 
Within  the  distance  of  eight  to  ten  inches,  the  bi- 
nocular function  being  supposed  normal,  approximation 
becomes  dangerous  ;  it  leads  to  excess  of  intra-ocular 
pressure    It  is  with  these  facts  before  him  that  the 
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practitioner  ought  to  search  for  the  limit  below  which 
glasses,  although  called  for  by  insufficiency  in  the  size 
of  images  or  in  the  refraction,  should  be  judged  as  too 
strong.  They  cannot  be  considered  too  strong,  how- 
ever, except  binocularly. 

§  128.  A  Coiivex  01as§  cannot  Ite  too  strong- 
tor  vision  witli  one  eye  alone. — In  monocular 
vision  this  is  by  no  means  the  case ;  the  approx- 
imation of  objects  has  here  no  directly  injurious  effect, 
as  has  been  shewn  by  experience  in  the  callings  in 
which  one  eye  is  habitually  used,  and  applied  either 
to  a  lens  or  to  the  microscope.  In  these  instances 
the  eye  places  itself  in  the  condition  of  the  greatest 
relaxation  of  the  accommodation  possible. 

§  1 29.  Moflitications  of  an  opposite  char- 
acter Init  similar  in  deg-ree  caused  by  IVeg-ati  ve 
liCnses. — It  is  entirely  different  with  concave  glasses. 
By  displacing  posteriorly  the  optical  centre  of  the 
system,  they  diminish  the  image  :  this  effect  is  un- 
fortunate, but  absolutely  unavoidable.  As  a  conse- 
quence of  the  same  fact,  they  displace  wholly  the 
field  of  visible  objects  on  the  side  towards  the  horizon, 
restricting  it  also  on  the  side  towards  the  observer. 
The  latter  effect  is  assuredly  not  to  be  regretted,  so 
far  as  binocular  convergence  is  concerned,  which  is 
by  its  means  relieved  from  strain,  and  herein  is  con- 
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tained  the  principle  which  has  guided  us  (§  64)  in 
prescribing  the  use  of  concave  glasses  for  work  in 
the  case  of  myopes.  But  the  notable  diminution  of 
images  in  the  case  of  strong  glasses  existing  in  extreme 
degrees,  gives  rise  to  serious  disadvantages.  It  becomes 
a  hindrance,  and  an  impediment  professionally,  similar 
to  the  diminution  of  acuity  in  high  degrees  of  presby- 
opia. 

§  130.  Cylimli-ical  Classes. — Among  the  number 
of  the  glasses  designed  to  modify  the  amount  of  refrac- 
tion, must  be  mentioned  the  piano-cylindrical  form, 
which  are  used  either  alone,  or  in  combination  with 
themselves,  or  with  spherical  glasses,  with  the  object  of 
modifying,  by  addition  or  subtraction  (convexes  or 
concaves),  the  refraction  of  one  meridian,  without 
affecting  that  of  the  meridian  perpendicular  to  it.  All 
that  has  been  said,  in  a  general  way,  of  positive  or 
negative  glasses,  applies  to  cylindrical  glasses,  whilst 
limiting  their  application  to  the  meridian  only  for 
which  they  are  designed.  The  treatment  of  astigma- 
tism (§71)  depends  upon  their  special  construction. 

§  131.  Prismatic  Classes. — We  must  now  give 
an  account  of  prismatic  glasses,  the  use  of  which  is  of 
such  great  value  in  diplopia  and  muscular  asthenopia. 

These  glasses,  which  are  single  prisms,  in  no  respect 
modify  refraction ;  they  have  no  other  effect  than  that 
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of  changing  the  direction  of  the  rays  which  pass  through 
them,  by  making  them,  at  their  emergence,  to  incline 
towards  the  base  of  the  prism.  By  this  means  the 
retinal  or  sensorial  projection  is  thrown  on  the  side 


Fig.  9. 

of  the  refracting  angle  of  the  glass,  in  such  a  manner, 
that  for  a  given  position  (A)  of  an  object,  there  follows, 
according  to  the  kind  of  prism,  either  a  convergence 
of  the  optic  axes  to  a  more  distant  point  (B)  (see 
fig-  9) ;  or,  on  the  other  hand,  if  the  position  of  the 
refracting  angle  of  the  prism  be  reversed,  a  convergence 
to  a  point  nearer  than  that  at  which  the  object  actually 
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stands.  Prisms  are  therefore  a  means  of  causing  an 
object  to  be  seen,  either  nearer  or  farther  off  from  the 
observer  than  it  is  actually.  This  property,  like  that 
of  causing  double  images  to  coincide,  is  often  most 
useful  in  its  application. 

§132.  Of  tlie  materials  of  wliicli  Spectacles 
may  l»e  made. — The  substance  of  which  the  glasses 
are  made  is  by  no  means  unimportant.  Flint-glass 
and  rock-crystal  are  harder  than  crown-glass,  and  for 
that  reason  their  surface  does  not  become  scratched 
so  readily.    This  property  is  by  no  means  to  be  de- 
spised, especially  in  convex  glasses,  which,  by  their 
shape,  are  rendered  so  liable  to  deterioration  from  this 
cause.     But  in  regard  to  the  advantage  offered  by 
flint-glass  or  rock-crystal,  it  is  expedient  to  take  into 
account  the  greater  dispersive  power  of  the  two  sub- 
stances.   In  this  respect  it  appears  that  the  preference 
should  be  given  to  crown-glass,  when  strong  convex 
or  concave  glasses  are  in  question  ;  and  it  may  be 
added  that  the  price  of  crown-glass  is  so  low  that 
they  may  be  readily  replaced  when  their  surfaces  are 
scratched. 

Achromatic  glasses  should  not  be  employed  in  the 
form  of  spectacles.  In  glasses  of  short  focus  the  attain- 
ment of  achromatism  necessitates  thickness,  and  con- 
sequently too  great  weight ;  and  in  weak  glasses  the 
result  does  not  justify  the  outlay. 
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§  133-  Tlie  manner  In  wliicli  Spectacles 
slioulfl  be  set  in  tlieir  frames. — In  the  setting 
of  the  spectacles  there  are  certain  conditions  which 
should  be  fulfilled,  which  are,  however,  very  generally 
neglected.  Thus  the  plane  of  the  glasses,  which  should 
be  parallel  to  the  plane  of  the  face  in  glasses  set  for 
distant  vision,  should  be  inclined  and  remain  perpen- 
dicular to  the  optic  axes,  when  these  are  lowered  for 
application  to  near  objects.  Spectacles  for  near  work 
should,  therefore,  present  a  plane  directed  from  above 
downwards,  and  from  before  backwards. 

Under  certain  circumstances  the  artist  or  other  worker 
may  find  it  necessary  to  change  his  point  of  sight  fre- 
quently. The  painter,  for  example,  after  having  directed 
his  vision  to  his  model,  or  to  the  landscape,  may  bring 
it  rapidly  back  to  his  work.  In  order  to  realize  this 
double  object  in  the  same  instrument,  spectacles  com- 
posed of  two  half-glasses  for  each  eye,  brought  into 
relation  by  their  horizontal  diameters,  have  been  often 
employed  and  called  verres  a  double  foyer,  or  Franklin's 
spectacles,  after  their  inventor. 

The  upper  half-glass  is  intended  for  the  parallel  rays, 
or  for  distant  objects,  the  lower  meets  the  necessities 
of  near  vision. 

§  134.  The  distance  between  tlie  C^lasses  of 
!«il»cctacles  in  its  relation  to  tlie  distance  apart 
of  tlie  eyes. — It  is  advisable,  generally  speaking,  that 
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the  centres  of  the  glasses  should  be  brought  into  re- 
lation with  the  pupils  of  the  eyes,  when  these  are  in 
their  most  usual  position  of  convergence.  This  pre- 
caution is  very  generally  neglected,  opticians  not 
generally  having  frames  suitable  to  all  variations  of 
distance  between  the  eyes  ;  an  unpardonable  piece  of 
negligence,  shewing  how  great  a  degree  of  imperfection 
is  still  to  be  observed  in  their  art. 

The  necessity  for  this  exact  relation  between  the 
distance  of  the  glasses  and  that  of  the  pupils  is,  how- 
ever, to  be  here  considered  as  the  starting-point  only, 
for  this  relation  may  have  to  be  modified  according  to 
circumstances. 

In  a  number  of  cases  it  is,  in  fact,  necessary  to  set 
this  rule  aside,  and  to  decentre  the  glasses,  following 
certain  indications  within  the  exclusive  cognizance  of 
the  ophthalmologist.  According  as  the  patient  has 
greater  facility  in  accommodating  than  in  converging, 
as  in  the  case  of  the  myope,  or  the  reverse,  as  in  the 
case  of  the  hypermetrope,  it  will  be  necessary  to  give 
the  glasses  the  action  of  prisms,  in  one  way  or  the 
other,  by  a  separation  of  the  glasses,  greater  or  less 
in  extent  than  that  of  the  pupils. 

Let  us  add  that  sometimes,  as  in  real  muscular  in- 
sufficiency, this  decentration  is  not  sufficient,  and  the 
use  of  prisms  must  be  therewith  associated. 

§135.  rnstriiments  wliicli  modify  tlie  qnan- 


♦ 


139 


ti*y  of  X^ig-lit  (§tciioi»aic  Olasses). — These  in- 
struments are  small  opaque  screens,  pierced  either  with 
holes  or  with  vertical  or  horizontal  slits,  having  a  width 
of  from  one  to  two  niilinictres .  The  effect  of  these 
spectacles  is  to  allow  only  a  very  small  quantity  of 
light  to  enter  the  eye  (as  in  the  card  pierced  with  a 
pin-hole),  or  to  limit  the  luminous  pencils  to  one  only 
of  the  meridians  of  the  eye. 

Their  object  is  to  preserve  the  sensitive  membrane 
from  the  dazzling  effect  produced  by  the  diffusion  of 
the  light  at  its  passage  into  the  eye,  through  the  margin 
or  substance  of  corneal  opacities,  a  form  of  diffusion 
the  action  of  which  is  one  of  the  most  unfavourable 
as  regards  the  formation  of  retinal  images.  They  are 
also  useful  after  iridectomy,  after  the  making  of  an 
artificial  pupil,  in  mydriasis,  or  when  many  pupils 
(polycoria)  or  synechise  exist. 

They  are  also  employed  with  advantage  when  one 
eye  is  excluded,  and  in  a  general  way  in  monocular 
vision,  by  permitting  a  very  great  approximation  of 
small  objects,  so  as  to  procure  enlarged  images. 

For  distant  vision,  the  pin-hole  should  be  replaced 
by  the  horizontal  slit,  which  allows  of  movement  of 
the  eyes  and  is  very  advantageously  substituted  for 
the  action  of  screwing  the  eyelids  together. 


§  136.  rresei-vers.— By  this  name  are  designated 
spectacles  which  exercise  little  or  no  effect  upon  refrac- 
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tioii.  They  are  either  very  weak  convex  glasses  (96  to 
72  inches  focus  ;  0*25  to  0'50  metrical  dioptrics),  which 
are  even  in  the  case  of  the  emmetrope  pleasant  to  use 
in  the  evening,  or  when  the  light  is  insufficient,  or  they 
are  -neutral  glasses,  of  a  tint  designed  to  modify  the 
quality  and  the  quantity  of  light  penetrating  them. 

These  glasses  are  of  various  shades  of  green  or  blue, 
and  sometimes  a  dark  portion  is  added  with  the  purpose 
of  lessening  still  more  the  qi!tantity  of  light ;  they  then 
bear  the  name  of  smoke-tinted  glasses. 

Green  glasses  have  been  for  a  long  time  in  favour ; 
why  is  not  easily  explained.  The  green  colour  belongs 
to  the  middle  portion  of  the  spectrum  ;  it  is  therefore 
rich  in  yellow  rays,  the  most  irritating  for  the  sensitive 
membrane  and  so  the  least  beneficial.  These  are  the 
rays  which  abound  in  artificial  light,  and  it  is  well 
known  how  irritating  this  is. 

Blue  is  at  the  present  time  considered  greatly  pre- 
ferable. This  shade  excludes  orange  rays ;  besides  from 
its  rank  in  the  series  it  is  rich  in  chemical  or  photogenic 
rays,  and  eliminates  the  calorific  rays.  Taking  into 
consideration  its  refractive  power,  it  acts  in  some  degree 
as  a  collective  glass. 

The  grey  smoke-tint  acts  upon  the  quantity  not 
the  quality  of  the  light,  which  it  extinguishes  in  bulk, 
without  preference  for  one  or  other  of  the  divisions  of 
the  spectrum.  It  is  very  useful  when  it  is  proposed  to 
employ  the  coloured  preserver  simply  as  a  shade  and 
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to  produce  a  sort  of  obscurity.  But  when  the  aim  is  to 
reheve  the  retina  directly,  or  the  choroid  through  a 
reflex  path,  without  injuring  the  clearness  of  vision, 
the  blue,  which  is  richer  in  photogenic  elements,  should 
be  preferred. 

§  1 37.  Are  Preservers  or  Coloured  Olasses 
beneficial  to  tlie  liealtliy  Eye  I — We  are  often 
asked  if  blue  or  green  preservers  are  means  of  protec- 
tion applicable  to  the  healthy  eye.  The  answer  is  by 
no  means  doubtful.  A  healthy  eye  should  continue 
to  be  in  well-regulated  relation  with  its  natural  stimu- 
lant, light,  the  element  which  is  most  necessary  to  its 
preservation.  There  is,  therefore,  no  necessity  to  make 
use  of  tinted  preservers,  save  in  exceptional  circum- 
stances where  one  may  be  subjected  for  a  long  time 
to  an  excessively  brilliant  light,  such  as  may  exist  in 
a  journey  to  the  Desert,  or  to  the  snowy  steppes  of 
the  North  (both  amblyopia,  and  irritations  of  the 
retina  have  been  observed  under  these  circumstances). 
Outside  these  rare  cases,  the  coloured  glass  is  to  be 
considered  a  remedy,  and  reserved  for  eyes  in  which 
the  membranes  are  affected.  The  practitioner  alone 
should  prescribe  them. 

§  138.  Tlie  use  of  tlie  Opera  Olass. — There 
is  an  instrument  widely  known,  and  the  daily  use  of 
which,  considering  the  carelessness  exhibited  in  its 
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construction,  is  a  frequent  source  of  injury  to  sight. 
I  speak  of  the  opera  glass.  In  the  opera  glass,  two 
similar  images  are  presented  in  parallelism  before  each 
eye,  upon  the  axes  of  the  instrument.  At  the  time 
of  parallelism  of  the  optic  axes,  that  is  to  say,  when 
the  natural  vision  is  fixed  upon  a  distant  object, 
simple  binocular  vision  takes  place  without  effort,  the 
accommodation  of  each  eye  being  at  the  maximum  of 
relaxation.  If  the  tubes  of  the  opera  glass  be  situated 
exactly  as  far  apart  as  the  pupils  of  the  eyes,  when 
these  are  regarding  distant  objects,  the  conditions  of 
natural  vision  are  reahzed,  the  glass  being  properly 
adjusted.  But  if  the  distance  apart  of  the  tubes  of 
the  opera  glass  and  of  the  eyes  be  different,  double 
images  are  produced  ;  homonymous,  if  the  distance 
between  the  tubes  be  greater  than  that  between  the 
eyes,  crossed  in  the  reversed  condition.  To  begin  then 
with  the  parallelism  of  the  optic  axes,  the  eyes  have 
generally  much  greater  difficulty  in  fusing  homonymous 
images  slightly  apart,  than  crossed  images  separated 
by  the  same  interval.  It  is  therefore  extremely  im- 
portant to  use  those  opera  glasses  only  in  which  the 
distance  apart  shall  be  at  the  utmost  equal  to  that  of 
the  pupils,  and  still  better  to  have  the  tubes  a  little 
nearer  together  than  the  pupils.  Opera  glasses  having 
the  centres  of  the  tubes  more  widely  apart  than  the 
pupils  should  be  absolutely  forbidden.  Under  these 
circumstances  I  would  suggest  the  use  of  opera  glasses 
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having  their  tubes  movable  upon  a  transverse  axis, 
so  that  they  might  be  brought  nearer  to  each  other, 
in  proportion  to  the  degree  of  separation  of  the  eyes. 
The  emmetrope  would  then  have  no  other  rule  to 
follow,  the  glasses  being  properly  arranged  for  paral- 
lelism, than  to  cause  the  two  luminous  circles,  which 
are  the  images  of  the  objectives,  to  coincide,  by  giving 
them  as  a  common  centre  the  point  to  which  vision  is 
directed.  And  as  generally  the  instrument  is  fre- 
quently passed  from  one  to  another,  this  arrangement 
ought  to  be  specially  recommended.  All  opera  glasses 
in  which  the  tubes  are  wider  apart  than  the  pupils  of 
the  eyes  to  which  they  are  applied  are  dangerous 
instruments. 

Thus  far  for  the  emmetrope ;  but  the  conditions  are 
not  the  same  in  those  suffering  from  anomalies  of  re- 
fraction. In  the  myope,  the  optic  axes  have  a  natural 
tendency  to  diverge ;  distant  objects  therefore  give  rise 
to  images  slightly  crossed.  It  would  be  well,  therefore, 
in  order  to  do  away  with  all  fatigue,  that  the  opera 
glass  should  be  able  to  present  images  formed  in  a 
position  slightly  less  separated  than  that  of  the  two 
axes  of  the  instrument,  or  of  the  objectives.  In  order 
to  accomplish  this,  it  should  be  possible  to  place  the 
eye-pieces  slightly  farther  apart  than  the  objectives, 
that  is,  they  should  be  more  or  less  movable  from 
within  outwards. 

In  the  hypermetrope,  the  contrary  tendency  is  ob- 
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served  ;  it  should  therefore  be  possible  to  move  the 
eye-pieces  from  without  inwards,  upon  the  line  which 
joins  their  centres. 

For  a  long  period  (since  i860)  I  have  sought  to 
induce  manufacturers  to  adopt  this  modification  in  the 
construction  of  double  instruments  ;  the  power,  that 
is,  of  graduating  at  will  the  extent  of  separation  of 
the  centres  of  the  eye-pieces.  I  have  no  doubt  that 
the  gain  would  be  great  in  diminishing  fatigue ;  a 
large  number  of  people  not  being  able  to  use  opera 
glasses  on  account  of  anomalies  of  relation  between 
their  convergence  and  their  accommodation. 

§  1 39.  Tlie  Use  of  liCnses  in  A.ml>lyopia — 

We  have  seen  that  when  the  acuity  of  vision  was  so 
reduced  as  to  reach  the  level  of  amblyopia,  either  a 
momentary  or  a  permanent  exclusion  of  one  eye  from 
vision  often  occurred,  the  binocular  convergence  becom- 
ing incompatible  with  the  distance  at  which  an  object 
ought  to  be  placed  in  order  to  furnish  an  image  of 
sufficient  magnitude.  In  this  condition  the  amblyope 
is  advised  to  use  a  magnifying  glass,  with  the  view  of 
procuring  the  desired  increase  in  the  size  of  the  image. 
One  of  the  best  combinations  to  employ  for  this  pur- 
pose, as  in  all  cases  where  it  is  advantageous  to  excite 
to  action  a  sluggish  retina  by  exercise,  is  the  lens  of 
Fraiinhofer,  introduced  latterly  by  von  Graefe.  This 
instrument  is  constructed  with  two  convex  lenses, 
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one  of  six  inches  and  the  other  of  four  inches  focal 
length,  separated  by  an  interval  of  an  inch,  thus 
forming  the  equivalent  of  a  lens  of  two  inches.  This 
combination  offers  less  spherical  aberration  than  a 
single  lens  of  equal  focus,  and  has  the  advantage  of 
being  held  at  a  greater  distance  both  from  the  object 
and  the  eye.  Bi-cylindrical  lenses,  as  recommended 
by  Chamblant,  are  very  useful  in  reading,  because,  on 
account  of  their  lessened  spherical  aberration,  they 
allow  the  reader  to  include,  at  the  same  time,  several 
lines  of  moderate-sized  print. 
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VI. 


CONCLUSION— HYGIENE  OF  NORMAL  VISION 
IN  ITS  APPLICATIONS  TO  NEAR  OBJECTS. 

§  140.  Hyg-iene  of  tl»e  IVormal  Eye  wlien 
employed  III  iieawisioii. — Three  principal  active 
elements  come  into  play  in  the  performance  of  the 
visual  function  : 

1.  Dynamic  refraction  or  accommodation  ; 

2.  Synergy  of  the  two  eyes  in  the  act  of  mutual 
convergence ; 

3.  Light,  as  regards  its  quantity  and  quality. 

It  will  be  understood  that  it  is  thought  unnecessary 
to  represent  here  the  static  refraction,  which  we  may 
suppose  to  be  normal,  inasmuch  as  separate  chapters 
have  been  devoted  to  its  anomalies.  We  therefore 
occupy  ourselves  with  the  dynamic  elements,  which 
it  is  the  object  of  hygiene  to  keep  in  harmonious 
action. 

One  of  the  primary  laws  which  governs  muscular 
organisms  is  the  following :  In  order  to  be  kept  in  a 
state  of  power  and  efficiency,  a  muscle  should  be  made 
to  undergo  regular  exercise,  too  prolonged  strain 
should  nevertheless  be  carefully  avoided  ;  it  is  neces- 
sary to  ensure  frequent  alternations  of  activity  and 
repose. 
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In  animal  mechanics  locomotion  generally  has  for 
its  organs  solid  osseous  levers,  to  which  the  power  and 
the  resistance  are  applied.    The  simple  toughness  of 
these  levers  suffices  to  support  the  strain,  and  their 
integrity  is  usually  not  endangered  by  the  exercise  of 
the  natural  forces.    The  levers  in  action  in  the  ocular 
apparatus  are  of  quite  another  kind  ;  they  are  mem- 
branous pouches  filled  with  fluid,  and  in  which  the 
contents  re-act  upon  the  envelopes ;  these  envelopes, 
themselves,  being  vascular  or  sensitive  tissues  of  ex- 
treme delicacy.    The  necessity  therefore  exists,  under 
these  conditions,  of  treating  the  levers  themselves  with 
as  much,  if  not  more,  caution  than  the  powers  which 
are  applied  to  them.    This  affords  a  second  reason  for 
formulating  this  absolute  precept  in  hygiene.  No 
prolonged  occupation  should  be  followed  which  is  not 
interrupted  by  frequent  intervals  of  repose,  such  as 
the  suspension  of  work  for  some  minutes  every  half- 
hour. 


§  141.  Tlie  consequences  of  liring-ing-  ob- 
jects too  near  to  tlie  eyes.  —  Binocular  vision 
directed  to  objects  brought  too  near  to  the  eyes  is  a  more 
marked  source  of  mischief  even  than  too  prolonged 
application  of  the  eyes.  We  have  already  seen  (§§  60 
and  61)  the  effects  of  the  mutual  convergence  of  the 
optic  axes  in  the  case  of  insufficiency  of  the  internal 
recti  muscles.  So  also  purely  physiological  convergence 
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cannot,  in  some  cases,  be  held  to  be  free  from  risks  of 
a  similar  kind.  Each  act  of  convergence  causes  more 
or  less  notable  increase  of  compression  of  the  globe, 
and  this  excess  is  the  more  perceptible  according  to 
the  degree  of  deviation  of  the  plane  of  the  optic  axes 
from  the  plane  of  the  horizon.  Whence  may  be  de- 
duced two  important  principles  :  i,  to  hold  the  object 
as  far  from  the  eyes  as  is  compatible  with  distinct  vision, 
say  from  30  to  45  centimetres  (11  to  17  inches)  ;  2,  to 
place  it  as  far  as  possible  in  the  neighbourhood  of  the 
horizontal  plane  of  the  eyes. 

Reading  whilst  lying  on  the  back  is  particularly  dan- 
gerous in  this  respect,  and  not  less  so  in  relation  to  the 
conditions  of  passive  congestion  of  the  upper  parts  of 
the  body  which  this  position  induces. 

Now,  no  organ  is  more  apt  than  the  sponge-like 
choroid  to  feel  the  effects  of  this  position.  It  is  there- 
fore advisable  in  all  occupations  to  maintain  an  upright 
and  unembarrassed  attitude.  Which  does  not  mean 
that  the  eyes  should  be  kept  elevated  above  the  hori- 
zontal plane  for  a  long  period,  for  persistent  direction 
of  the  vision  upwards  is  by  no  means  less  unfavourable 
in  relation  to  ocular  pressure.  Standing  for  a  long  time 
looking  at  objects  in  a  museum  will  suffice  to  establish 
the  truth  of  this  proposition. 

§  142.  Tl»e  influence  of  liig-l**  i«»  vai-ious 
cleg-ree^i  of  illumination. — How  shall  we  deter- 
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mine  the  question  of  quantity  between  the  eye  and  the 
light  ?  The  proportion  is  really  a  question  of  race 
and  of  acclimatisation.  When  an  eye  accustomed  to 
London  finds  itself  at  Nice  or  Naples  it  is  protected  by 
green  veils,  or  parasols  lined  with  the  same  colour ;  in 
walking,  cover  is  sought  and  the  sight  directed  to  the 
shade  thrown  by  its  own  proper  body  or  "  umbrella," 
which  does  not  permit  it  to  wander  to  the  brilliant 
sunshine  that  surrounds  it.  But  the  guide,  who  walks 
side  by  side  with  the  traveller,  without  any  other 
protection  than  a  large  straw-hat,  casts  his  eyes  in- 
discriminately on  all  surrounding  objects.  The  normal 
quantity  of  light  is  therefore  not  the  same  for  those 
habituated  to  different  latitudes  ;  and  it  is  advisable 
to  bear  these  differences  in  mind  in  connection  with 
travel  and  emigration.  Under  these  circumstances, 
it  will  be  wise  therefore  to  prepare  the  organ  gradually 
for  any  change  by  means  of  protective  veils  or  tinted 
presei-vers.  But  with  these  exceptions,  and  where  the 
eye  and  its  supply  of  light  are  in  harmonious  relation, 
the  one  is  the  natural  stimulant  of  the  other,  and  they 
need  no  reconciliatory  medium. 

The  quantity  of  light,  instead  of  being  in  excess,  may 
however  be  deficient ;  this  condition  is  one  greatly  to 
be  dreaded  so  far  as  the  soundness  of  the  organ  is 
concerned,  particularly  in  the  case  of  persons  forced  to 
work  at  fine  and  delicate  work.  Insufficiency  of 
illumination  can  only  be  compensated  for  by  a  cor- 
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responding  increase  in  the  size  of  the  image,  and  this 
can  be  gained  only  by  bringing  the  object  unduly  near 
to  the  eye.  This  is  one  of  the  most  active  elements  in 
the  production  of  myopia  (see  §§  6o  and  6i).  Older 
authorities  thoroughly  recognised  this,  for  they  ac- 
knowledged a  form  of  myopia  the  result  of  insufficient 
illumination. 

Among  the  working  classes  it  is  not  always  possible 
to  procure  sufficient  illumination,  and  therefore,  in  this, 
as  in  many  other  instances,  we  see  the  sad  conse- 
quences of  poverty.  But  in  the  higher  classes,  in  the 
secondary  schools,  for  example,  it  would  be  inexcusable 
to  keep  children  closely  at  their  work  in  badly-lighted 
class-rooms,  such  as  were  usual  half  a  century  ago. 

§  143.  Tlie  quality  of  tlie  liig-lit. — The  same 
principles  must  be  followed  in  daily  work  ;  but  here 
the  quality  of  the  light  is  a  matter  of  not  less  im- 
portance than  its  quantity.  As  it  is  by  no  means 
natural  to  read  in  the  full  sunHght,  we  shall  only  here 
occupy  ourselves  in  the  consideration  of  the  degree  of 
artificial  light  to  be  employed. 

The  artificial  light  most  habitually  in  use  (gas — 
lamps — candles)  is  generally  rich  in  yellow  rays.  Now, 
we  have  already  noticed  (§  135)  the  particularly  irri- 
tating quality  of  the  yellow  rays.  Thus  it  is  in  the 
evening  work  that  fatigue  of  the  eye  is  most  frequently 
manifested.  It  is,  therefore,  a  useful  hygienic  measure 
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to  abstain  from  close  work  in  the  evening,  or  at  least  to 
be  moderate  in  amount.  A  second  time  therefore,  and 
with  renewed  emphasis,  we  would  say,  on  no  account 
read  in  bed. 

There  is  a  second  kind  of  artificial  light  which 
has  been  brought  into  use  to  a  limited  extent ;  we 
allude  to  the  electric  light.  According  to  the  experi- 
ments of  M.  M.  Foucault  and  Regnauld,  the  electric 
light,  which  is  almost  exclusively  composed  of  violet 
rays,  exercises  an  unfavourable  action  upon  the  media 
of  the  eye.* 

The  light  produced  by  the  combustion  of  mag- 
nesium, appears  to  approach  very  closely  to  white  or 
solar  light. 

*  We  owe  to  the  courtesy  of  M.  Leon  Foucault  some  valuable  infor- 
mation concerning  the  influence  exercised  upon  the  eye  (and  not  as  we 
have  mentioned  above  upon  the  media,  as  stated  by  many  authors)  by  the 
electric  light.  As  the  result  of  numerous  observations,  and  also  of  ex- 
periments repeated  expressly  with  this  intent,  M.  Foucault  has  obtained 
proof  of  the  evil  effects  produced  upon  the  organ  of  vision,  and  more 
especially  upon  its  external  epithelium.  The  symptoms  observed  after 
prolonged  exposure  to  the  electric  light  are  not  those  of  retinitis,  choroi- 
ditis, or  hypersesthesia  of  the  sensitive  membrane.  There  is  a  mucous 
conjunctivitis,  as  painful  as  ordinary  conjunctivitis,  and  complicated  by  a 
corneal  affection,  in  which  the  cornea  loses  its  polish  as  in  cases  of  super- 
ficial keratitis.  This  condition  is  accompanied  by  an  erysipelatous 
redness  of  the  skin  of  the  face,  especially  of  the  eyelids  and  forehead, 
having  a  variable  duration,  extending  over  some  hours  only  when  the  ex- 
posure to  the  electric  light  has  not  been  too  prolonged.  Here  the  effect 
of  the  electric  light  may  be  fairly  compared  with  insolation  and  with  the 
visual  trouble  (snow-blindness)  following  long  exposure  to  the  brilliancy 
of  snow.  A  glass  tinted  with  oxide  of  uranium  has  a  marvellous  effect 
in  protecting  the  eye  from  these  disagreeable  consequences. 
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These  two  varieties  of  illumination  are  besides  so 
limited  in  the  extent  of  their  use  that  accurate  patho- 
logical observations  respecting  their  effects  are  wanting. 

§  144.  Recaiiitiilation  of  §ome  former  re- 
marks.—  The  vision  of  numbers  of  persons  is  not 
normal,  although  believed  by  them  to  be  so ;  many 
eyes  are  ametropic,  whose  possessors  far  from  thinking 
their  sight  beneath  the  average,  even  believe  them- 
selves to  be  peculiarly  favoured  in  that  respect  and 
boast  of  it. 

It  is,  therefore,  especially  necessary  that  the  prac- 
titioner should  not  be  misled,  and  that  he  should  judge 
of  the  facts  for  himself 

When  a  person  upwards  of  fifty  years  of  age  glories 
in  the  fact  of  never  having  perceived  the  need  for 
glasses  when  reading  in  the  evening:  when  children 
say  to  us  : — My  father  or  my  mother  were  able  to  read 
without  glasses  at  seventy,  we  must  conclude  that 
these  excellent  eyes  were  myopic  to  a  certain  degree. 

When  a  man  of  fifty  requires  glasses  for  reading  of 
a  power  I'elatively  too  great  for  his  age  (above  -t-  20), 
when  he  removes  the  book  or  paper  he  is  reading  to 
a  distance  from  his  eyes  greater  in  inches  than  the 
focal  length  of  his  glasses,  we  may  affirm  without  fear 
of  error  that  he  is  hypermetropic. 

Be  suspicious  also  of  floating  muscas  in  all  these 
cases  of  pretended  normal  vision,  of  chronic  blepharites 
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which  are  not  otherwise  accounted  for  by  the  exist- 
ence of  a  very  lymphatic  constitution  in  the  patient, 
of  the  repeated  styes  on  the  eyelids,  the  redness  of 
the  palpebral  margin,  the  watering  of  the  eyes  after 
slightly  prolonged  application  of  the  eyes  to  books 
or  to  close  work,  &c.,  Sz;c.  These  symptoms  are  so 
many  signs  of  congestion  of  the  internal  membranes, 
consecutive  to  either  muscular  or  accommodative 
asthenopia. 

As  for  the  remaining  points,  they  have  been  treated 
with  sufficient  detail  in  the  special  articles  devoted  to 
them,  and  to  avoid  repetitions  we  refer  our  readers 
to  them. 


THE  END. 
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Africa.  A  Contribution  to  the  Medical  History  of  our  West 
African  Campaigns.  By  Surgeon-Major  Albert  A.  GoRE,  M,D., 
Sanitary  Officer  on  the  Staff.    Price  10s.  6d. 

"  Dr.  Goro  has  given  us  a  most  iutoi-osting  record  of  a  series  of  stirring  events  in  which  ho 
took  an  active  part,  and  of  elaborate  precautions  for  the  maintenance  of  health."— i/ecdcoi! 
Press. 

Africa.  Life  on  the  Gold  Coast.  Being  a  full  and  accurate  Descrip- 
tion of  the  Inhabitants,  their  Modes  and  Habits  of  Life ; 
interspersed  with  amusing  Anecdotes,  Hints  to  Travellers  and 
others  in  Western  Africa.  By  Surgeon-General  Gordon,  M.D., 
C.B.,  Hon.  Physician  to  Her  Majesty  the  Queen.    Price  2s.  6d. 

Alcohol,  in  some  Clinical  Aspects  :  A  Remedy,  a  Poison  By 
GoDwrN  TiMMS,  M.D.,  M.RC.P.  Lond.,  Senior  Physician  to 
the  North  London  Consumption  Hospital.    Price  Is. 

Anaesthetics.     The  Dangers  of  Chloroform  and  the  Safety  and 
Efficiency  of  Ether  in  Surgical  Operations.    By  John  Morgan 
M.D.,  r.RC.S.    Second  thousand,  price  2s. 

Anatomy.  Aids  to  Anatomy.  By  GEORGE  Brown,  M.R.C.S.,  Gold 
Medalist,  Charing  Cross  Hospital,  Formerly  Demonstrator  of 
Anatomy,  Westminster  Hospital.  Fifth  thousand,  price  Is.  6d. 
cloth,  Is.  paper  wrapper. 

"The  Uttle  book  is  weU  done." -lancet. ' 

"  With  this  little  work  students  need  have  no  dread  of  College  Examiners.  "-il/edicaJ  Pirss. 

Anatomy.  Text  Book  of  Anatomical  Plates,  designed  under  the 
direction  of  Professor  Masse,  with  descriptive  Text  Bv 
E.  Bellmiy,  F.R.C.S.,  Surgeon  to  Charing  Cross  Hospital, 
Examiner  in  Anatomy,  Royal  College  of  Surgeons,  Professor  of 
Anatomy,  Government  Science  and  Art  Department.  Second 
edition,  price,  plain  21s.,  hand-coloured  42s. 

"  Undeniably  the  most  beautiful  plates  we  have."— ianceJ 
w;;h^".'ec^n^^i^:^e'ctiorb^^^^^^^^^^  anatomy  ahnost  as  readily  as 

Anatomy.  The  Essentials  of  Anatomy.  Designed  on  a  new  and 
more  easily  comprehensible  basis,  as  a  Text-book  for  Students 
and  as  a  book  of  easy  reference  to  the  practitioner.  By  W 
DARLINC4,  M.D  F  RC.S.  Eng.,  Professor  of  Anatomy  hf  the 
University  of  New  York,  and  Ambrose  L.  Ramsey,  A.M.,  M  D 
Adjunct  Professor.    Price  12s.  6d. 

r^nt^SttL'^^^l^tU^^^^^^^^^  the  methods  of  memo- 


Anatomy.  The  Pocket  Gray,  or  Anatomist's  Vade-Mecum.  Com- 
Fl  d  specially  for  Students  from  the  works  of  Gray,  Ellis, 
-Uolden,  and  Leonard.    Price  2s.  6d. 

-2Z77^r  °'  information  has  been  condensed  Into  a  remarkably  small  space." 
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Anatomy.  Human  Anatomy  and  Physiology,  illustrated  by 
a  series  of  Movable  Atlases  of  the  Human  Body,  showing  the 
relative  positions  of  the  several  parts,  by  means  of  Superposed 
Coloured  Plates,  from  the  designs  of  Prof.  G,  J.  WiTKOWSKi,M.D. 

*»*  A  Companion  to  every  other  work  on  Anatomy  and  Physiology. 

Part  I. — Neck  and  Trunk.  With  Text  Descriptive  and  Ex- 
planatory of  the  physiology  and  functions  of  the  several  parts. 
By  Egbert  Hunter  Semple,  M.D.,  F.R.C.P.  Lond.  Price  7s.  Gd. 

Part  II. — Throat  and  Tongue,  showing  the  Mechanism  of 
Voice,  Speech,  and  Taste.  Text  by  Lennox  Browne,  F.Pi.C.S. 
Edin.,  Senior  Surgeon  to  the  Central  London  Throat  and  Ear 
Hospital.    Price  7s.  6d. 

Part  III. — The  Female  Organs  of  Generation  and  Pteproduc- 
tion.  Text  by  James  Palfrey,  M.D.,  M.R.C.P.  Lond.,  Senior 
Obstetric  Physician  to,  and  Lecturer  on  Midwifery  and  Diseases 
of  Women  at,  the  London  Hospital.    Price  7s.  6d. 

Part  IV.— The  Eye  and  the  Apparatus  of  Vision.  Text  by 
Henry  Power,  F.K.C.S.,  Senior  Ophthalmic  Surgeon  to,  and 
Lecturer  on  Opthalmic  Surgery  at,  St.  Bartholomew's  Hospital, 
Senior  Surgeon  to  the  Ptoyal  Westminster  Ophthalmic  Hospital. 
Price  7s.  6d. 

Part  V  —The  Ear  and  Teeth.  The  Mechanism  of  Hearing 
and  of  Mastication.  Text  of  the  Ear  by  Lennox  Browne, 
PRCS  Edin.,  Senior  Surcreon  to  the  Central  London  Throat 
and  Ear  Hospital;  Text  "of  the  Teeth  by  Henry  Sewill, 
M.RC.S.,  formerly  Dental  Surgeon  to  the  West  London  Hospital. 
Price  7s.  6d. 

Part  VI  —The  Brain  (Cerebrum,  Cerebellum,  and  Medulla 
Oblongata)  auid  Skull.  Text  by  T.  Stretch  Dowse,  M.D., 
F.E.CrP.  Edin.,  Physician  to  the  Hospital  for  Paralysis  and 
Epilepsy,  formerly  Medical  Superintendent  of  the  Central 
London  Sick  Asylum.    Price  7s.  6d. 

Part  AHI.— The  Male  Organs  of  Generation.  By  D.  C.oiPBELL 
Black,  M.D.  Shortly. 

*  *  No  such  simple,  reliable,  and  comprehensive  method  of  learning  the 
several  parts,  positions,  and  functions  of  the  body  has  hitherto  been  attempted; 
thl  entire  Series  being  unique,  will  be  most  valuable  to  the  Teacher,  the 
Student,  and  to  all  who  wish  to  become  acquainted  with  the  anatomy  and 
physiology  of  the  human  economy. 


Bailliere,  Tindall,  and  Cox's  Books.  11 


Anatomography ;  or,  Graphic  Anatomy.    Being  a  new  method  of 
grasping  and  committing  to  memory  the  most  difficult  points 
required  of  the  student.    By  W.  Dauling,  M.D.,  F.E.C.S.  Eng., 
Professor  of  Anatomy  in  the  University  of  New  York.  Cloth, 
limp,  price  Is. 

'•'  Wo  licavtily  comnicud  the  work  to  tlio  attention  of  students." — Students'  Jouvnal. 

Antiseptic  Management  of  Wounds.  By  Francis  M.  Caird,  M.D., 
Demonstrator  of  Anatomy  in  the  Edinburgh  Medical  School. 
Price  9d. 

Artistic  Anatomy,  for  the  use  of  Students  in  Schools  of  Art.  By 
John  Sparkes,  Head  Master  of  the  National  Art  Training 
Schools,  South  Kensington.    Sliortly,  price  5s. 
Artistic  Anatomy.     Anatomy  of  the  External  Forms  of  Man, 
designed  for  the  use  of  Artists,  Sculptors,  etc.    By  Dr.  J.  Fau. 
Used  at  the  Government  School  of  Art,  South  Kensington. 
Twenty-nine  jilates.    Folio  ;  price,  plain  24s.,  coloured  42s. 
Artistic  Anatomy.    Elementary  Artistic  Anatomy  of  the  Human 
BodJ^    From  the  French  of  Dr.  Fau.    Text,  translated  by 
Dr.  Carter  Blake,  Lecturer  on  Anatomy  at  the  Westminster 
Hospital  School  of  Medicine.    Used  at  the  Government  School 
of  Art,  South  Kensington.    Price  5s. 
Artistic  Anatomy.    The  Student's  Manual  of  Artistic  Anatomy. 
With  25  plates  of  the  bones  and  surface  muscles  of  the  human 
figure ;  together  with  a  description  of  the  origin,  insertion,  and 
uses  of  the  muscles.     By  W.  J.  Muckley,  Principal  of  the 
Manchester  School  of  Art.    Used  at  the  Government  School  of 
Art,  South  Kensington.    Price  5s.  6d. 
Artistic  Anatomy.    Elementary  Anatomical  Studies  of  the  Bones 
and  Muscles,  for  the  use  of  Students  and  Schools,  from  the 
drawmgs  of  J.  Flaxman,  RA.    Lately  used  as  a  Text-book  of 
Anatomy  in  the  Art  Schools  at  South  Keusino-ton.    20  iDlates 
with  Text,  price  2s.  o  i  j 

Artistic  Drawing-.  Third  Grade  Perspective,  comprising  Angular 
and  Oblique  Perspective,  Shadows  and  Eeflections,  specially 
prepared  for  the  use  of  Art  Students.  By  H.  J.  Dennis  Art 
Master,  Lambeth  School  of  Art,  Dulwich  College,  etc.  Used 
at  the  Government  Science  and  Art  Schools.  Second  edition 
In  12  parts,  Is.  each,  or  in  1  vol.,  half-bound,  price  15s. 
Artistic  Drawing.  Second  Grade  Perspective  (Theory  and  Prac- 
tice) containing  21  block  illustrations,  12  well-executed  plates 
on  Parallel  and  Angular  Perspective,  and  many  examination 
exercises;  especially  prepared  for  the  use  of  Art  Students. 
Used  at  the  Government  Science  and  Art  Schools.  By  the 
same  Author.    Third  thousand,  price  2s.  6d. 

Artists'  Colours.     Their  Preparation,  Uses,  etc.     By  W  J 
Muckley.    (See  Colours.)  .     -oy   vv.  j. 
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Astronomy.  The  Stars  and  the  Earth ;  or,  Thoughts  on  Thne 
Space,  and  Eternity.  Revised  and  enlarged,  with  Notes  by 
11.  A.  Proctor,  B.A.,  Hon.  Sec.  to  the  Royal  Astronomical 
Society.    Thirteenth  thousand,  price  Is. 

Atlases.  A  Series  of  Movable  Atlases  showing  the  relative  position 
of  the  several  parts  of  the  Human  Body  by  means  of  super- 
posed coloured  plates,  from  the  designs  of  Prof.  G.  J.  WlT- 
KOWSKI.    (See  Anatomy.) 

Botany.  Aids  to  Botany.  Brief  Outlines  of  the  Elementary  Facts 
of  the  Science^  including  a  Description  of  some  of  the  most 
important  Natural  Orders.  By  C.  E.  Armand  Semple,  B.A., 
M.B.  Cantab.,  M.R.C.P.  Lond.,  Examiner  in  Arts  at  the 
Apothecaries'  Hall.    Price  Is.  6d.,  cloth.  Is.,  paper  wrapper. 

"  The  student  who  can  commit  this  to  memory  will  doubtless  be  proof  against  pluck."— 
Medical  Jownal. 

Botany.  A  System  of  Botanical  Analysis,  applied  to  the  Diag- 
nosis of  British  Natural  Orders.  By  Handsel  Griffiths, 
Ph.D.,  M.R.O.P.,  late  Professor  of  Chemistry  in  the  Ledwich 
School  of  Medicine.    Price  Is.  6d. 

"The  author  has  placed  the  student  under  considerable  obligations  by  his  system  of 
botanical  analysis."— jPhaimarxutical  Journal. 

Brain.  The  Building  of  a  Brain.  By  E.  H.  Clarke,  M.D.  (author 
of  "  Sex  in  Education  ").    Price  5s. 

"  We  are  much  pleased  with  the  little  work,  which  is  carefully  and  elegantly  written,  and 
full  of  sound  physiology,  "—lancet. 

Brain.    The  Brain  and  Diseases  of  the  Nervous  System. 

Vol.  I.  Syphilis  of  the  Brain  and  Spinal  Cord,  showing  the  part 
which  this  agent  plays  in  the  production  of  Paralysis,  Epilepsy, 
Insanity,  Headache,  Neuralgia,  Hysteria,  and  other  Mental  and 
Nervous  Derangements.  With  coloured  plates,  photographs, 
etc.  By  T.  Stretch  Dowse,  M.D.,  F.R.C.P.  Ed.,  Physician  to 
the  Hospital  for  Epilepsv  and  Paralysis ;  formerly  Medical 
Superintendent  of  the  Central  London  Sick  Asylum.  Price 
10s.  6d. 

Vol.  II.  Neuralgia  :  its  Nature  and  Curative  Treatment.  By  the 
same  Author.    Price  7s.  6d. 

Brain.  Neurasthenia,  or  Brain  and  Nerve  Exhaustion.  A  Paper 
read  before  the  Medical  Society  of  London.  By  the  same 
Author.    Price  2s.  6d. 
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Brain.  Movable  Atlas  of  the  Brain  and  Skull  (Cerebrum,  Cerebel- 
lum and  Medulla  Oblongata).  By  Prof.  G.  J.  Witkowski. 
(See  Anatomy.) 

^^3,in.  On  Mental  Capacity  in  Relation  to  Insanity,  Crime,  and 
Modern  Society.   By  Chkistopher  Smith,  M.D.   Price  3s.  6d. 

Brain.  Responsibility  and  Disease  :  Moot-points  in  Jurisprudence 
about  which  Medical  Men  should  be  well  instructed.  By  J.  H 
Balfour  Browne,  Barrister-at-Law,  author  of  "  The  Medical 
Jurisprudence  of  Insanity."    Price  2s. 

Breath.  The  Breath,  and  the  Diseases  which  give  it  a  Fcetid  Odour 
By  J.  W.  Howe,  M.D.,  Professor  of  Surgery  in  the  University 
of  New  York.    Price  4s.  6d. 

Burmah.    Our  Trip  to  Burmah,  with  Notes  on  the  Ethnoloo-y 
Geography,  Botany,  Habits  and  Customs  of  that  Country  by 
Siu'geon-General    GordoxN,   C.B.,   M.D.,    Principal  Medical 
Oacer,  Madras  Presidency,  Physician  to  H.M.  the  Queen 
Illustrated  with  numerous  Photographs,  Maps,  Coloured  Plates 
and  Sketches  by  native  Artists.    Price  21s. 

auecdoteramnts'',!'so'?n?''n,!^f^^^^^^  ^'^^  ^'^"^i^ff  sketches  and 

cou~-27«r^L."  instructive  information  of  tliat  comparatively  unknown 

t  jyo°°l-f^','^  interest,  instruction,  and  amusement  "  -Satvrda,,  Bn-ipw 

A  beautiful  and  intelligent  book  for  a  present.  '•-Mornrng  l^st  '^"'"'""^ 

Case-Books.    Students'  Case-book.    For  recording  hospital  cases 
as  seen,  with  full  instructions  for  methodising  clinical  study 
^^^""d^edition,  revised  and  enlarged  by  George  Brown, 
M.R.C.&.  Gold  Medalist,  Charing  Cross  Hospital,  late  Demon- 
limp         Anatomy,  Westminster  Hospital.    Price  Is.,  cloth 

Case-Books.    Forms  for  the  taking  of  Aural  Cases.    By  Lennox 
Browne,  F.B.C.S.  Ed.,  Senior  Surgeon  to  the  Central  London 
ihroat  and  Ear  Hospital.    25  in  boards,  price  2s 
Forms  for  the  taking  of  Throat  Cases.    2.5  in  boards,  price  2s 
Ihroat  and  Ear  Cases.    50  in  boards,  combined,  price  3s.  6d 
Case-Books.    Chmcal  Chart  for  Recording  the  Range  of  Tempera- 
ture, Pulse,  Respiration,  History,  Progress,  and  Treatment  of 
Cases,  for  use  in  Hospitals  and  in  private  practice.    By  E  W 
Moore,  MD    MRC.P.    Price  Id.  each,'  9d.  per  dozen  o^ 
mounted,  simdar  to  a  blotting-pad,  in  50,  3s.  6d  -100  7s  ' 
Chemistry^  Aids  to  Chemistry;  V  C  E.  Armand  SempeS,  B.  A., 
MB.  Cantab.,  M.R.C.P.    Lond.,    Examiner  in  Arts  \\  thl 
Apothecaries' Hall.    Second  Thousand. 
Parts  L  and  H -Inorganic.    Price  Is.  6d.,  each,  cloth:  Is  paper 

wrapper,  or  in  one  vol.,  cloth,  2s.  6d 
Part  in.-Organic.    Double  part,  cloth,  2s.  6d. ;  paper,  2s 

^m^^^^^J::^:^^:!!^^  University,  and  other  E.^„ations, 
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Chemistry.  Chemical  Tables  :  Oxides,  Sulphides,  and  Chlorides, 
with  Forms  for  other  Compounds.  For  the  use  of  Teachers 
and  Students.    By  Prof.  Collenette.    Price  Od. 

Chemistry.  Chemical  Notes  for  Pharmaceutical  Students,  including 
the  Chemistry  of  the  Additions  to  the  Pharmacopoeia.  By 
A.  EiVERS  WiLLSON.    Price  2s.  6d. 

Chemistry.  Short  Lectures  on  Experimental  Chemistry.  Intro- 
ductory to  the  general  course.  By  J.  Emerson  Reynolds, 
F.R.S.,  F.C.S.,  Professor  of  Chemistry,  Royal  College  of 
Surgeons,  Professor  of  Analytical  Chemistry,  and  Keeper  of  the 
Minerals,  Royal  Dublin  Society.    Price  3s.  6d. 

Chemistry.  An  Introduction  to  Analytical  Chemistry  for  Labora- 
tory Use.  By  John  Muter,  Ph.D.,  M.A.,  F.C.S.,  President  of 
the  Society  of  PubHc  Analysts.    Third  edition,  price  7s.  6d._ 

Chemistry.  An  Introduction  to  Pharmaceutical  and  Medical 
Chemistry,  Theoretical  and  Practical.  With  Analytical  Tables 
and  copious  Index.    By  the  same  Author.    Price  10s.  6d. 

"  The  book  is  one  of  a  very  useful  and  original  kind,  and  is  brought  up  to  the  latest  dato,_ 
tests  and  processes  published  only  a  few  months  smce  being  described  in  their  proper  places. 

""'Amongit  ttio  best  chemical  treatises  of  the  day,  and  in  many  respects  superior  to  any 
that  have  yet  been  published."— Pit6(»c  Hadth. 

Chemistry.  Chemical  Notes  and  Equations:  for  the  use  of 
Students.  By  R.  Milne  Murray,  M.A,  M.B.,  CM.  Edm. 
Price  2s. 

Chemistry.    Chemistry  in  its  Application  to  the  Arts  and  Manu- 
factures.   A  Text-book  by  Richardson  and  Watts. 
Vol.  L  :  Parts  1  and  2.— Fuel  and  its  Applications.    433  engrav- 
ings, and  4  plates.    Price  £1  16s. 
Part  3.— Acids,  Alkalies,  Salts,  Soap,  Soda,  Chlorine 
and  its  Bleaching  Compounds,  Iodine,  Bromine, 
Alkalimetry,  Glycerine,  Railway  Grease,  etc., 
their  Manufacture    and    Applications,  price 
£\  13s. 

Part  4.— Phosphorus,  Mineral  Waters,  Gunpowder,  Gun- 
cotton,  Fireworks,  Aluminium,  Stannates,  Tung- 
states,  Chromates  and  Silicates  of  Potash  and 
Soda,  Lucifer  Matches,  price  £1  Is. 
Part  5.— Prussiate   of  Potash,   Oxalic  Acid,  Tartaric 
Acid,  many  tables,  plates,  and  wood  engrav- 
ings, price  £1  16s. 
Chemistry.    Practical  Treatise  on  Acids,  Alkalies,  and  Salts  :  their 
Manufacture  and  Application.    In  three  vols.,  bemg  Parts  111., 
IV  ,  V.  of  the  previous  work,  price  £4  10s. 
nbpmistrv    The  Principles  of  Theoretical  Chemistry,  with  special 
reference  to  the  constitution  of  Chemical  Compounds.  By 
Ira  Remsen,  M.D.,  Ph.D.    Price  6s. 

'=  Worthy  of  careful  perusal."-- ZVcio  Yorh  Medical  Ikcord. 
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Children.  On  Tetany  in  Young  Children.  By  J.  Abercrombie, 
M.D.,  M.RC.P.  Lond.,  Medical  Kegistrar  to  the  Hospital  for 
Sick  Children.    Price  2s. 

Children.    The  Feeding  and  Nursing  of.    (See  Nursing.) 

Cholera.  Cholera :  how  to  Prevent  and  Eesist  it.  By  Professor 
VON  Pettenkofer,  University  of  Munich,  President  of  the 
Sanitary  Department  of  the  German  Empire  ;  and  Thomas 
Whiteside  Hime,  A.B.,  M.B.,  Medical  Officer  of  Health  for 
Sheffield,  Lecturer  on  Medicine  at  the  Sheffield  School  of 
Medicine.    Illustrated  with  woodcuts  and  diagram,  price  3s.  6d. 

Cholera.  Notes  on  the  Hygiene  of  Cholera,  for  ready  reference. 
Prepared  from  Official  Keturns,  for  the  use  of  Army  Medical 
Officers,  Medical  Officers  of  Health,  and  others.  By  C.  A. 
Gordon,  M.D.,  C.B.,  Hon.  Physician  to  the  Queen.    Price  5s.  ' 

Colours.  A  Hand-book  for  Painters  and  Art  Students,  on  the  use 
of  Colours,  Vehicles,  etc.  By  W.  J.  Muckley,  Principal  of 
the  Manchester  School  of  Art  (Author  of  "The  Students' 
Manual  of  Artistic  Anatomy        Price  3s.  6d. 

Consumption.  Consumption  and  its  Treatment  by  the  Hypophos- 
phites.  By  John  C.  Thorowgood,  M.D.,  F.R.C.P.  Lond., 
Physician  to  the  City  of  London  Hospital  for  Diseases  of  the 
Chest,  Victoria  Park.    Third  edition,  price  2s.  6d. 

Consumption.     Consumption,  its   True  Nature  and  Successful 
Treatment,  with  Appendix  of  Cases.    By  Godwin  Timms 
M.D.  Lond.,  M.R.C.P.,  Senior  Physician  to  the  North  London 
Consumption  Hospital,  Consulting  Physician  to  the  Western 
City  Dispensary,  etc.    Second  edition,  price  10s.  6d. 

Consumption.    Phosphates  in  Nutrition  :  the  Mineral  Theory  of 
Consumption  and  Allied  Diseases.     By  M.  F  Anderson 
L.R.C.P.  Ed.,  M.E.C.S.E.    Price  6s. 

"  Characteriged  by  a  considerable  degi-eeof  original  and  painstaking  work  "-Medical  Pre^, 
^  '™  °'  aU  interest  in  the%ul^ect."-"J  rci 

Debility.  On  Tropical  Debility,  its  Causes  and  Treatment  By 
Jas.  C.  Dickinson,  M.R.C.S.,  late  of  Her  Majesty's  Ben-al 
Army.    Price  Is.  6d.  ^    ^  ° 

Deformities.    The  Nature  and  Treatment  of  Deformities  of  the 
Human  Body.     By  Lambert  H.  Ormsby,  M.B  Univ  Dub 
Surgeon  to  the  Meath  Hospital  and  County  Dublin  Infirmary! 
Crown  Svo.,  illustrated,  price  5s. 
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Deformities.  1.  A  Short  Sketch  of  Rational  Medical  G}'mnastics ; 
or,  the  Movement-Cure.  By  B.  M.  Eoth,  M.D.,  F.R.C.S.  Eng. 
With  thirty-eight  engravings,  price  Is. 

2.  The  Prevention  and  Cure  of  Many  Chronic  Diseases  by  Move- 
ments. By  the  same  Author.  With  ninety  engravings, 
price  10s. 

3.  The  Hand-book  of  the  Movement-Cure.  By  the  same  Author. 
With  one  hundred  and  fifty-five  original  engravings,  price  10s. 

4.  Contribution  to  the  Hygienic  Treatment  of  Paralysis,  and  of 
Paralytic  Deformities.  By  the  same  Author.  With  thirty- 
eight  engravings,  illustrated  by  numerous  cases,  price  3s.  6d. 

5.  On  Paralysis  in  Infancy,  Childhood,  and  Youth,  and  on 
the  Prevention  and  Treatment  of  Paralytic  Deformities.  By 
the  same  Author.    With  forty-five  engravings.    Price  3s.  Gd. 

6.  The  Prevention  of  Spinal  Deformities,  especially  of  Lateral 
Curvature,  with  notes  on  the  causes,  the  artificial  production, 
and  the  injurious  modes  of  treatment  of  these  complaints.  By 
the  same  Author.    With  fifty-three  engravings,  price  3s.  6d. 

Diagnosis.  Aids  to  Physical  Diagnosis,  for  the  use  of  Practitioners 
and  Students.  By  J.  C.  Thorowgood,  M.D.,  F.R.C.P.  Lond., 
Physician  to  the  City  of  London  Hospital  for  Diseases  of  the 
Chest,  and  to  the  West  London  Hospital,  Lecturer  on  Materia 
Medica  at  Middlesex  Hospital.    (In  the  Press.) 

Diagnosis.  Aids  to  Semiological  Diagnosis,  for  the  use  of  Prac- 
titioners and  Students.  By  J.  MiLNER  Fothergill,  M.D., 
M.E.C.P.  Lond.,  Assistant  Physician  to  the  City  of  London 
Hospital  for  Diseases  of  the  Chest,  and  to  the  West  London 
Hospital.    (In  the  Press.) 

Diphtheria.  Diphtheria,  its  Causes,  Pathology,  Diagnosis,  and 
Treatment.  By  R.  Hunter  Semple,  M.D.,  F.R.C.P.  Lond., 
Physician  to  the  Hospital  for  Diseases  of  the  Throat  and  Chest. 
Second  edition,  price  2s.  6d. 

"  It  is  satisffictory  to  know  that  the  doctrines  laid  down  by  the  author,  many  years  ago,  do 
not  need  negation  in  any  sort  of  way  in  the  new  edition."— Xa?!fef. 

Dissections.  The  Dissector's  Guide,  a  Manual  for  the  use  of 
Students.  By  D.  J.  Cunninghajm,  M.D.,  Senior  Demonstrator 
of  Anatomy,  University  of  Edinburgh.  Part  I.  Upper  Limb, 
Lower  Limb,  Thorax.    Illustrated,  price  4s.  6d. 

Drugs.  The  Specific  Action  of  Drugs.  An  Index  to  their  Thera- 
peutic Value,  as  deduced  from  experiments  on  man  and  animals. 
By  Alexander  G.  Burness,  M.D.,  and  F.  Mayor,  President 
of  the  Central  Lond.  Veterinary  Society.    Price  10s.  6d. 

Ear.  Aural  Surgery.  By  W.  Laidlaw  Purves,  M.D.,  Aural 
Surgeon  to  Guy's  Hospital.    (See  chapters  in  Gant's  Surgeiy.) 

Ear  Movable  Atlas  of  the  Ear.  Superposed  Coloured  Plates. 
By  Prof.  G.  J.  Witkowski,  Text  by  Lennox  Browne, 
F.R.C.S.  Ed.    Price  7s.  (jd.    (See  Anatomy.) 
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Ear.  Otorrhoeaj  or,  Discharge  from  the  Ears:  its  Varieties,  Causes, 
Complications,  and  Treatment.  By  W.  DoUGLAS  Hemming, 
F.RC.S.  Ed.    Price  Is. 

Ear.  Tinnitus  Aurium ;  or,  Singing  in  the  Ears :  remarks  on  its 
Causes  and  Treatment.    By  the  same  Author.    Price  Is. 

Ear.  Text-book  of  the  Diseases  of  the  Ear  and  adjacent  Organs. 
By  Professor  Politzer,  of  Vienna.  Translated  by  Dr.  PATTER- 
SON Cassells,  Consulting  Physician  to  the  Glasgow  Ear 
Infirmary.  Profusely  illustrated  with  coloured  plates  and 
woodcuts.    (In  the  Press.) 

Ethnology.  The  History  and  Genealogy  of  the  Human  Race  from 
the  Creation ;  showing  how  the  nations  of  the  world  can  be 
traced  from  the  sons  and  grandsons  of  Noah.  By  J.  T.  Painter. 
Price  3s.  Gd. 

Examinations.  A  Guide  to  the  Examinations  at  the  Royal  College 
of  Surgeons  of  England  for  the  Diplomas  of  Member  and 
Fellow,  with  Examination  Papers.  Third  edition,  revised  and 
enlarged,  jDrice  3s.  6d. 

"  111  truth  a  most  useful  Guide  to  the  Examinations."— ffiiJ/'s  Hospital  Gazette. 

Examinations.  Aids  to  Examinations.  By  W.  Douglas  Hem- 
ming, F.R.C.S.  Ed.  Being  Questions  and  Answers  on  Materia 
Medica,  Medicine,  Midwifery,  Pathology,  and  Forensic  Medicine. 
Price  Is.  6d.  cloth.  Is.  paper  wrapper. 

Eye.  A  Manual  of  Examination  of  the  Eyes.  By  Professor  C. 
Landolt,  of  Paris.  Translated,  with  the  Author's  permission 
and  revision,  by  SwAN  M.  Burnett,  M.D.    Price  12s.  6d. 

•■  For  those  who  have  a  taste  for  examining  Byes,  this  will  prove  most  hclpful."-i;a«cef. 

'        gi-eatest  caro  and  minuteness  his  methods  and  results,  which 
render  the  book  an  eminently  valuable  one  for  practitioners."- i/etWcaf  Press. 

Eye.  The  Cure  of  Cataract  and  other  Eye  Affections.  By  Jabez 
Hogg,  M.RC.S.,  Consulting  Surgeon  to  the  Eoyal  Westminster 
Ophthalmic  Hospital,  Ophthalmic  Surgeon  to  the  Royal  Masonic 
Institutions.    Price  2s.  6d. 

Impairment  or  Loss  of  Vision  from  Spinal  Concussion  or 
Shock.    By  the  same  Author.    Price  Is.  6d. 

Eye.  Movable  Atlas  of  the  Eye  and  the  Mechanism  of  Vision- 
^  P'PQ  •  J-  ^iTKowsKi.  Text  by  Hy.  Power,  M.B., 
±.Rb.b  Senior  Ophthalmic  Surgeon  to,  and  Lecturer  on  Oph- 
thalmic Surgeiy  at,  St.  Bartholomew's  Hospital,  Senior  Surgeon 
to  the  Eoyal  Westminster  Ophthalmic  Hospital.  Price  7s  6d 
(oee  Anatomy.) 

rever.  ,  How  to  Avoid  Typhoid  Fever  and  Allied  Diseases,  with 
Plain  Ejiles  on  House  Drainage,  etc    By  ARTHUR  H.  Downes, 
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Food.  Food  ;  its  Varieties,  Chemical  Composition,  Nutritive  Value, 
Comparative  Digestibility,  Physical  Functions  and  Uses,  Pre- 
paration, Preservation,  Adulterations,  etc.  By  the  late  Henhy 
Letheby,  M.B.,  M.A.,  Ph.D.,  etc.  Second  edition,  enlarged, 
price  5s. 

"  Dr.  Lotheby's  position  and  autliority  on  tlic  subject  of  food  is  so  pre-eminent,  tlmt  a  book 
from  liis  pen  is  above  criticism." — Lancet. 

"Eitlier  as  a  text-book  for  scliools  or  as  a  household  guide,  it  is  excellently  adapted."— 

Public  Opinion. 

Forensic  Medicine.  Aids  to  Forensic  Medicine  and  Toxicology. 
By  W.  Douglas  Hemming,  F.R.C.S.  Ed.  Second  edition,  price 
Is.  6d.  cloth,  Is.  paper  wrapper. 

"Wc  have  uo  hesitation  in  recommending  Mr.  Homming's  book."— Xftiicct. 

Geology.  Field  Geology,  with  a  Section  on  PaltEontology.  By 
W.  Hy.  Penning,  F.G.S.,  of  H.M.  Geological  Survey,  and 
A.  J.  Jukes-Browne,  B.A.,  F.G.S.,  of  H.M.  Geological  Survey. 
Illustrated  with  woodcuts  and  coloured  map.  Second  edition, 
revised  and  enlarged,  price  7s.  6d. 

"  Satisfies  a  want  which  has  long  been  felt  and  frequently  expressed.  "—iVaJ«rfi. 
"  Others  have  taught  us  the  principles  of  the  science,  but  Mr.  Penning,  as  an  accomplished 
field-geologist,  introduces  us  to  the  practice." — The  Academy. 

Geology.  Engineering  Geology.  By  the  same  Author.  Illustrated 
with  coloured  map  and  woodcuts,  price  3s.  6d. 

"  A  full  and  lucid  description  of  surveying  and  mapping,  the  diagnosing  of  the  various 
minerals  met  with,  the  value  of  sites  and  rocks  for  engineering  operations,  etc.  —J'opula,- 
Science  Review.  ,    z-h  -n  -r 

Gout.  On  the  Tonic  Treatment  of  Gout.  With  Cases.  By  James 
C.  Dickinson,  M.R.C.S.,  late  of  H.M.'s  Bengal  Army.  Second 
edition,  price  3s.  6d. 

"A  thorough  and  i^raotical  work."— Pitiitc  Oj«7iio)i. 

Gout.  Suppressed  Gout:  its  Dangers  and  Treatment;  with  an 
Appendix  on  the  Uses  of  the  Vals  Waters.  By  the  same  Author. 
Price  2s. 

Hair.  The  Hair :  its  Growth,  Care,  Diseases,  and  Treatment  ; 
with  Historical  Chapters  on  Fashions  in  Hair  and  Beards  from 
the  Assyrian  to  Modern  Times.  By  C.  H.  Leonard,  M.A., 
M.D.    With  116  engravings,  price  7s.  6d. 

"Is  entertauiing  reading,  will  afford  many  useful  hints  to  the  practitioner,  and  be  much 
appreciated  by  the  pubUc,  especially  the  fashionable  portion  of  it.  —Lancet. 

Hay  Fever  :  Its  Causes,  Treatment,  and  Effective  Prevention ;  Ex- 
perim  ental  Researches.  By  Chas.  Harrison  Blackley,  M.D. 
Second  edition,  revised  and  enlarged,  price  10s.  6d. 

"  A  piece  of  real  honest  work,  original  and  instructive,  and  will  well  repay  penisal.  - 

The  treatise  before  us  is  one  of  the  fuUcst  that  we  are  acquainted  with  on  tWs  snbj^^t  • 
recommend  it  cordially  to  aU  who  may  wish  for  a  practical  work  on  this  once  mysteuous 
disease." — Medical  Tiiiies.  •  i  o    i  j 

Heart.  On  Insufficiency  of  Aortic  Valves  in  Connection  with  Sudden 
Death  :  with  Notes,  Historical  and  Critical.  By  John  Cockle, 
AM  MD.,  F.R.C.P.,  Physician  to  the  Royal  Free  Hospital, 
late  President  of  the  Medical  Society  of  London.  Second  edi- 
tion, price  2s.  6d.  *  4.i 

Heart.    Contributions  to  Cardiac  Pathology.    By  the  same  Author. 

Price  23.  Gd. 
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Heart.  An  Essay  on  Fatty  Heart.  By  Henry  Kennedy,  A.E., 
M.B.  Dub.  Univ.,  Physician  to  the  WJiitworth  Hospitals. 
Price  3s.  6d. 

"  Wo  have  uo  hositntion  in  recommending  it  as  a  moat  valuable  contribution  to  the  literature 
of  the  all-imiiortant  subject  of  which  it  treats." — Jlledical  Pi-ess  and  Circular. 

Histology.  Introduction  to  Practical  Histology.  By  Geokge  Thin, 
M.D.    Price  5s. 

"  No  more  Tiiluablo  text-book  for  the  student  will  be  found,  nor  one  containing  a  greater 
amount  of  useful  iufoi-mation." — Mediail  Prcxs. 

Hydrophobia.  The  Nature  and  Treatment  of  Eahies  or  Hydro- 
l^hobia,  and  those  Diseases  resembling  it.  Eeport  of  the  Special 
Commission  appointed  by  the  Medical  Press  and  Circular,  with 
valuable  additions.  By  T.  M.  Dolan,  L.R.C.P.,  F.E.C.S.  Ed., 
and  George  Fleming,  F.RC.V.S.    Second  edition,  price  5s. 

"The  most  valuable  and  complete  treatise  on  the  subject;  one  which  we  can  highly 
recommend." — Veh.rinayij  Journal. 

"  This  laborious  woi-kis  a  credit  alike  to  the  writers,  and  the  journal  which  first  published 
it." — The  Doctor. 

Hygiene.  Lessons  in  Military  Hygiene  and  Surgery,  from  the 
Franco-Prussian  War.  Reports  prepared  while  on  Special 
Service  with  the  French  Army  in  Paris,  on  behalf  of  Her 
Majesty's  Government.  By  Surgeon-General  Gordon,  M.D., 
C.B.,  Hon.  Physician  to  the  Queen,  Chief  Medical  Ofiicer  in  the 
Madras  Presidency.    Illustrated,  price  10s.  6d. 

"  A  treatise  of  exceptional  merit,  drawn  from  personal  experiences  in  the  greatest  war  of 
modem  times." — Army  and  Nary  Gazette. 

Hygiene.  A  Manual  of  Sanitation ;  or,  First  Help  in  Sickness  and 
Avhen  Wounded.  A  pocket  companion  for  ofiicers  and  privates 
in  the  army  or  volunteer  forces  in  peace  and  in  war.  By  the 
same  Author.  Second  edition,  price,  cloth  2s.  6d.,  or  cheap 
edition,  paper  wrapper  Is. 

"  It  is  a  most  useful  and  practical  manual,  and,  as  the  instructions  are  simjjle  and  reliable, 
it  should  be  placed  in  the  hands  of  officers  and  men  aUke."— Jl/erficnJ  Press. 

Hygiene.  A  Manual  of  Hygiene,  Public  and  Private,  and  Com- 
pendium of  Sanitary  Laws,  for  the  information  and  guidance  of 
Public  Health  Authorities  and  Sanitarians  generally.  By  Chas. 
A.  Cameron,  M.D.,  F.R.C.S.,  Professor  of  Hygiene,  Eoyal 
College  of  Surgeons,  Medical  Officer  of  Health  and  Public 
Analyst,  Dublin.    Price  10s.  6d. 

"  By  far  the  most  comprehensive  work  on  hygiene  for  health  officers  and  others,  which  we 
have  met  with..'  —Phemnaceutical  Journal. 

Hygiene.  On  Disease  Prevention.  A  Practical  Treatise  on  Dis- 
infection.   By  the  same  Author.    Price  6d. 

"  Contains  practical  directions  for  disinfecting  rooms,  clothing,  bedding,  etc.,  with  chapters 
on  vaccination,  water  impurities,  and  other  important  sanitary  matters."-Sa;u(„ry 

Hygiene.  On  Vitiated  Air.  A  Paper  read  before  the  Association 
of  Medical  Officers  of  Health.  By  C.  Meymott  Tidy,  M.B., 
F.C.S.,  Professor  of  Chemistry  and  Medical  Jurisprudence  in  the 
London  Hospital.    Price  Gd. 
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Hygiene.  Short  Lectures  on  Sanitary  Subjects.  By  Richard  J. 
Halton,  L.K.Q.C.P,  L.RC.P.  Ed.,  L.R.C.S.I.,  etc.,  Medical 
Officer  of  Health  to  Kells.    Price  5s. 

"A  book  woll  adapted  to  popular  reading,  aud  reploto  with  sound  knowledge  promotive  of 
good  health  and  long  life." — SanUarian. 

Hygiene.  Nature's  Hygiene  :  A  Series  of  Essays  on  Popular 
Scientific  Subjects,  with  special  reference  to  the  Eucalyptus  and 
the  Pine.  By  C.  T.  Kingzett,  F.I.C,  F.C.S.  Demy  8vo., 
price  7s.  Cd. 

"  These  highly  interesting  and  iustruotivo  ytagea."— Standard. 

"  Scientifie,  yet  withal  most  interesting  reading.     It  were  well  if  the  public  would  study 
it  themselves." — Gfrapluc. 

Hygiene.  A  Manual  of  Naval  Hygiene,  Avith  Instructions  and 
Hints  on  the  Preservation  of  Health  and  the  Prevention  of  Disease 
on  board  Ship.  By  Joseph  Wilson,  M.D.,  Medical  Director 
of  the  United  States  Navy.    Second  edition,  price  10s.  6d. 

"  No  ship  should  be  allowed  to  leave  i:ort  without  this  valuable  manual ;  yachtsmen  will 
also  find  it  a  most  readable  and  useful  companion."— J)/tc<iati  Pnss. 

India.  Experiences  of  an  Army  Surgeon  in  India.  By  Surgeon- 
General  Gordon,  M.D.,  C.B.,  Hon.  Physician  to  the  Queen, 
Chief  Medical  Officer  of  the  Madras  Presidency.  A  Concise 
Account  of  the  Treatment  of  the  Wounds,  Injuries,  and  Diseases 
incidental  to  a  Residence  in  that  Country.    Price  3s.  6d. 

Kidneys.  Bright's  Disease  of  the  Kidneys.  By  J.  M.  Charcot, 
Professor  in  the  Faculty  of  Medicine,  Paris.  Translated  by 
H.  B.  Millard,  M.D.,  AM.  Revised  by  the  Author,  witli 
coloured  plates,  price  7s.  6d. 

"We  doubt  very  much  if  there  exists  in  the  English  language  any  monograph  in  which  the 
vario\is  forms  are  so  accurately  and  concisely  described." — ilcdkaL  FrcHS. 

Life.    (See  Theories  of  Life.) 

Lunacy.  Handbook  for  Attendants  on  the  Insane,  their  duties  and 
liabilities ;  instructions  for  the  management,  artificial  feeding,  and 
mechanical  restraint  of  the  insane ;  legal  documents  required  for 
their  confinement,  etc.  By  L.  S.  Forbes  Winsloay,  M.B., 
D.C.L.  Oxon. ;  M.R.  CP.;  Lecturer  on  Mental  Diseases,  Charing 
Cross  Hospital  (Editor  oi  The  Journal  of  Psychological  Meclicinc). 
Price  Is. 

Lunacy.  Manual  of  Lunacy.  A  Handbook  relating  to  the  Legal 
care  and  treatment  of  the  Insane.  By  tbe  same  Author.  Price 
12s.  6d. 

"  A  comprehensive  digest  of  every  subject  connected  with  the  legal  cju-c  of  the  insane."— 
MalicaL  Times.  * 

Lunacy.  A  Lunacy  Chart :  being  a  Synopsis  of  the  Lunacy  Acts, 
and  having  special  reference  to  the  management  and  care  of 
persons  of  Unsound  Mind.  By  the  same  Author.  Price  Is.  6d., 
varnished  and  mounted  on  canvas  and  rollers,  4s.  6d. 

Lunacy.    Spiritualistic  Madness.    By  the  same  Author.    Price  Is. 
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Materia  Medica.  Aids  to  Materia  Medica  and  Therapeutics. 
Part  I— The  Non-metalHc  and  MetalHc  Elements,  Alcoholic  and 
Ethereal  Preparations,  etc.  By  C.  E.  Aemand  Semple,  B.A., 
M.B.  Cantab.,  M.R.C.P.  Lond.,  Examiner  in  Arts  at  the 
Apothecaries'  Hall.    Price,  cloth  Is.  6d.,  paper  wrapper  Is. 

Part  II.— The  Vegetable  and  Animal  Substances.    Double  Part 
price,  cloth  2s.  6d.,  paper  2s.  ' 

Materia  Medica.  Note-Book  of  Materia  Medica  and  Therapeutics 
By  K.  E.  Scoresby-Jackson,  M.D.,  F.RS.  Eevised  bv 
Angus  Macdonald,  M.A.,  F.RS.    (Ne^y  edition,  in  the  Press.) 

"  A  work  wo  caji  recommend  with  the  utmost  cod  mcncc/'—Studenls'  Journal. 

Materia  Medica.  A  Key  to  Organic  Materia  Medica.  By  John 
Muter,  Ph.D.,  M.A.,  F.C.S.,  President  of  the  Society  of  Public 
Analysts.    Third  edition,  price  12s.  6d. 

Materia  Medica  and  Pharmacy.  A  Text-Book  for  Medical  and 
Pharmaceutical  Students  preparing  for  Examination.  By  W 
Handsel  G™ths,  Ph.D.,  F.C.S.,  F.RC.R  Ed.  Edited,  and 
in  part  written^  Jy^GEORGE  F.  Duffey,  M.D.  Dub.,  Fellow  and 
Examiner  K.Q.C.P.,  Examiner  in  Materia  Medica,  Queen's 
University  of  Ireland,  Lecturer  on  Materia  Medica  in  the 
Larmichael  College  of  Medicine,  etc.    Price  9s. 

Jou^uT^MeJ^TscTnT'^'^^^^^^^^  -  ^  '^l--         attractive  form."-Bumn 

i^-L°a,tz°c"^:;t!"*'  "       ''''  °^  '"^^  ''"^i-'^  English  lang^,age."-J/«Kc«? 

Medical  Education.    Medical  Education  and  Medical  Organization 

I A   MP  Spn^Q^'t''  -By  Walter  Eivington,' 

-t^.A.,  M.i^.,  l^.RC  b..  Surgeon  to  the  London  Hospital,  Examiner 
Prke""  Is''"'^ ''''  Physiology,  Eoyal  College  of  Surgeons,  England. 

Medical  Profession    The  Medical  Profession  :  being  the  Essay  to 
which  was  awarded  the  First  Carmichael  Prize  of  £200  by  the 

w™'p"''  ^"^"^  S°"^S^  «f  ^'''Seons,  Ireland,  1879.^  By 
Walter  Eivington,  B.A,  M.B.,  F.RC  S.,  Surgeon  to  th? 
London  Hospital,  Examiner  in  Anatomy  and  Physfology,  Eoyal 
College  of  Surgeons,  England.    Price  6s.  "oy^ -c^oyai 

^'i'illomfS?8?9    b"-"  ff^'r'  ^'^'^''''^  Three 
LKOCPT  MRns       m    ■  •  Thomas  Laffan, 
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Medical  Profession.  Medical  Men  and  Manners  of  the  Nineteenth 
Centnry.    By  a  Pliysician.    Third  Thousand,  price  3s. 

"At  times  Hca'thiiig,  at  others  amusing,  the  author  is  never  dull,  and  writes  withal,  as  one 
who  knows  from  experience  the  many  blots  on  our  system,  and  honestly  tries  to  remedy 

them." — Medical.  I'ress.  ^  t    i.  •< 

"  A  most  amusing  satire,  brimful  of  humour  oven  when  deahng  with  unpleasant  facts.  — 

SUuiaiW  Journal. 

Medical  Reform.  The  General  Medical  Council :  Whom  it  repre- 
sents and  How  it  should  be  re-constructed.  By  Archibald 
Hamilton  Jacob,  M.D.  Dub.,  F.R.C.S.,  Member  of  Council  in 
the  Royal  College  of  Surgeons,  Ireland,  Surgeon-Ocuhst  to  His 
Excellency  the  Lord  Lieutenant  of  Ireland.    Price  Is. 

Medical  Reform.  The  Medical  Acts  Amendment  Bill  and  Medical 
Reform  A  Paper  read  before  the  Abernethian  Society  at  St. 
Bartholomew's  Hospital.  By  W.  E.  Steayenson,  M.B.  Cantab., 
M.RC.S.  Ed.    Price  Is. 

Medicine  Aids  to  Medicine.  Part  I— General  Diseases.  Diseases 
of  the  Lungs,  Heart,  and  Liver.  By  C.  E.  Armand  Semple, 
B  A.,  M.B.  Cantab.,  M.E.C.P.  Lond.  Price  Is.  6d 
Part  II— Pathology  of  the  Urine,  Diseases  of  the  Kidneys, 
Pancreas,  Spleen,  Stomach,  Peritoneum,  Throat,  and  GEsophagus. 
Price  Is.  6d.  cloth,  Is.  paper  wrapper. 

Medicine.    A  Chronology  of  Medicine  from  the  Earliest  Times. 

Bv  J.  M.  ElCHARDS.  -,  1  •    1     1  X  • 

Medicine.  Essays  on  Conservative  Medicine  and  kmdred  topics, 
meuioiuc  r  Professor  of  the  Principles  and  Practice 

S  MedShie  ii  Bellevu^  Hospital  Medical  College,  New  York. 

Medicine.  Handbook  of  Popular  Medicine  Especially  adapted 
for  general  and  family  instruction  and  reference  ;  for  colonists, 
travellers  and  others  out  of  reach  of  medical  aid.  By  G.  H. 
Napheys,  A.M.,  M.D.    With  movable  plate  and  100  illustra- 

^^^fZirJlfreJlny  foi-m  of  domestic  medicine  so  simple,  yet  i-eliable."-P.6h-c 

Mp^'irn  Military  Services.  A  Contribution  to  the  Medical  History 
r oS;  W^^^^^  Campaigns,  by  Surgeon-Major  Albekt  A. 

Corf  M  D   Sanitary  Officer  on  the  Staff.    Price  10s.  6d 

Medico-kilitary  Services.    Our  Services  umler  the  Crow^^^ 
Historical  Sketch  of  the  Army  Medical  Staff.    By  tbe  same 

Military  W^gtry.'' Lessons  in  Hygiene  and  Surgery,  from  the 
^'^  FraLo  ftS  War.  Eeports  .  prepared  while  on  Spe.ia 
Service  with  the  French  Army  in  Pans,  o^  ^ff^'J^^J 
Majesty's  Government.  By  Surgeon-General  Chas.  A-  Gor^^^^^^ 
M.I).,  C.B.,  Physician  to  Her  Majesty  the  Queen.  Illustratea, 
price  10s.  6d. 
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Mind.  The  Training  of  the  Mind  for  the  Study  of  Medicine.  A 
Lecture  delivered  at  St.  George's  Hospital.  By  Robert  Brude- 
NELL  Carter,  F.R.C.S.,  Surgeon  to  the  Hospital.    Price  Is. 

"  A  remarkable  address."— 27(r'  Lancet. 

"  No  uno  cau  road  it  without  learning  and  profiting  m\xch.."—Stv.aenla'  Journal. 

Morals.  Cheerful  Words  :  Short  Sermons  for  Asylums,  Hospitals, 
Gaols,  and  other  Public  Institutions.  By  Dignitaries  of  the 
Church,  and  Clergymen.  Edited  by  Wm.  Hyslop,  Superinten- 
dent of  Stretton  House  Asylum.    Vols.  I.,  II.,  price  5s.  each. 

Morals.  A  Physician's  Sermon  to  Young  Men.  By  William 
Pratt,  M.A.,  M.D.,  etc.    Second  thousand,  price  Is 

-r™Giffm«?m  ^"^^^     '^'''^^^^^  -vn&eij,  judioioiisly,  and  religiously,  as  well  as  very  plainly." 

Morals.  Revelations  of  Quacks  and  Quackery.  A  Directory  of  the 
London  and  Provincial  Quack  Doctors  ;  with  Facts  and  Cases 
m  Illustration  of  their  Nefarious  Practices.  By  "  Detector  " 
Twenty-fifth  thousand,  price  Is.  6d. 

Natural  History.  Contributions  to  Natural  History,  and  papers  on 
other  subjects.  By  Jas.  Simson  (Author  of  "History  of  the 
Gipsies  ").    Second  edition,  price  6s. 

Neuralgia.    Its  Nature,  Causes,  and  Curative  Treatment    By  Thos 
Stretct  Dowse,  M.D.,  F.R.C.P.  Ed.,  Physician  to  the  Hospital 
for  Epilepsy  and  Paralysis,  formerly  Medical  Superintendent  of 
the  Central  London  Sick  Asylum.    Price  7s  6d 

^'^^!?.^^V  ^'"S  Hospital  Nurses.  By  RacheL  Williams,  of 
St.  Marys  Hospital,  London,  and  the  Edinburgh  Royal  Infirm- 
ary, and  Alice  Fisher,  of  the  Newcastle-on-Tyne  Fever 
Hospital.    Price  2s.  6d. 

Nursing-.  How^  to  Feed  an  Infant.  With  an  Appendix  on  the 
Common  Adnients  of  Infancy,  with  their  Hygienic  and  Curative 
Treatment.    By  Benson  Baker,  M.D.    Price  Is  6d 

„  ^^Pje-  and  m  accordance  with  natural  laws. "-Medical  Press 
^o^^^f^^^^^:!^^  would  help 

"Based  upon  the  wide  and  practical  experiSnc°e  of  the  Author  "-S«d;^^ 

"""pAfMER^'rR.aP."^^ 

Nursing.    Practical  Guide  for  the  Young  Mother.  From  the  French 
•5  M  f  °''''^''?-r'-  Di^e^tor-General  of  Nurseries  and  Cr6ches 
with  Notes  and  Hints  by  a  London  Physician.    Price  2s 

^"""■'m      V-''  S'^'^^  it-   By  Alex.  Milne 

S2rM     "  Obstetrical  Society  of  Ediiiurgh! 

GooSll  ^IT^MT^Tf'^^  and  Obstetrics.  By  William 
uooDELL  A.M   M.D.,  Professor  of  Clinical  Gyna^co  oev  in  the 
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Obstetrics.  The  Therapeutics  of  Gynaecology  and  Obstetrics,  com- 
prising the  Medical,  Dietetic  and  Hygienic  Treatment  of  Diseases 
of  Women,  as  set  forth  by  distinguished  contemporary  Specialists. 
Edited  by  William  B.  Atkinson,  A.M.,  M.D.    Price  15s. 

Obstetrics.  Obstetrics  and  Diseases  of  Women.  By  Robert 
Barnes,  M.D.,  F.R.C.P.  Lond.,  Obstetric  Physician  and  Lec- 
turer on  Diseases  of  Women,  St.  George's  Hospital  (see  chapters 
in  Gant's  Surgery). 

Obstetrics.  On  Fibrous  Tumours  of  the  Womb  :  Points  connected 
with  their  Pathology,  Diagnosis  and  Treatment.  Being  the 
Lettsomian  Lectures  delivered  before  the  Medical  Society  of 
London.  By  C.  H.  F.  Routh,  M.D.,  M.R.C.P.  Lond.,  Senior 
Physician  to  the  Samaritan  Hospital  for  Women.    Price  3s.  Cd. 

Osteology.  Osteology  for  Students,  with  Atlas  of  Plates.  By 
Arthur  Trehern  Norton,  F.R.C.S.,  Surgeon  to,  and  Lecturer 
on  Surgery  at,  St.  Mary's  Hospital.  Atlas  and  Text  in  one 
volume,  7s.  6d. ;  in  two  volumes,  8s.  6d. 

"The  handiest  and  most  complete  hand-hook  of  Osteology."- T/iC  Lanccl. 

Overwork  Overwork  and  Premature  Mental  Decay :  its  Treatment. 
By  G  H  F.  Routh,  M.D.,  M.R.C.P.  Lond.,  Senior  Physician 
to  the  Samaritan  Hospital  for  Women  and  Children.  Third 
edition,  price  2s.  6d. 

False  ontology.  A  Treatise  on  PaljBontology.  By  A.  J.  Jukes- 
BroZI  B.A.,  F.G.S.,  of  Her  Majesty's  Geological  Survey  (see 
Field  Geology  and  Palaeontology,  by  Penning  and  Jukes- 
Browne). 

Pharmacy.  A  Treatise  on  Pharmacy.  A  Text-book  for  Students, 
and  a  Guide  for  the  Physician  and  Pharmacist.  By  Edward 
Parrish.  Fourth  edition,  enlarged  and  revised  by  1.  b, 
WiEGAND,  F.C.S.    With  280  illustrations,  half-bound  morocco, 

..ThFrf^  no^tSng  to  equal  Parrish's  Pharmacy  in  this  on  any  other  language."_P/.a,.«a- 

ccutical  Journal. 

Physiological  Laboratory.  A  Manual  for  the  H^Jp^^oJ^g^f 
Laboratory.  By  Vincent  Harris,  M.D.,  M.R.O.P.  Lond., 
Cons^rltor  of'physiology  at  St.  Bartholomew's  Hospital  and 
D'Arcy  Power,  B.A.  Oxon.,  Assistant  Demonstrator.  Price 
3s  6cl 

-  A  hook  which  should  be  in  every  student's  hands.  "-J/cdicaJ  Frtss. 


Physiology.     Aids  to  Physiology.    By  B.  Thompson  Lowne, 
^  ^Rci,  Arris  and  GaleLecturer  and  Examiner  ^  Physmlogy, 
Royal  College  of  Surgeons  of  England.    Price  2s.  6d.  cloth,  2.. 
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Physiology.  Manual  of  Physiology.  By  Professors  Kuss  and 
Duval,  of  Strasbourg.  Translated  by  Professor  Amouy,  M.D. 
Illustrated  with  150  engravings,  price  10s.  Gd. 

"  The  best  Stvideuts'  J[imual  wo  havo  seen." — ^lnHcn-Chiritiyical  Itcvkw. 
"  Quo  of  tho  beat  in  the  English  language." — Malicai  J^ress. 

Physiology.  Movable  Atlases  of  Anatomy  and  Physiology.  Super- 
posed coloured  plates.  By  Prof.  G.  J.  Witkowski.  A  Com- 
panion and  Supplement  to  every  work  on  the  subject.  (See 
Anatomy.) 

Physiology.  The  Physiology  of  Intestinal  Obstruction  and  Con- 
stipation.   ByC.  J.  Harris,  M.RC.S.    Price  Is. 

Population.  On  the  Evils,  Moral  and  Physical,  likely  to  follow, 
if  practices,  intended  to  act  as  checks  to  population,  be  not 
strongly  discouraged  and  condemned.  Head  at  the  Annual 
Meeting  of  the  British  Medical  Association,  with  the  discussion 
thereon.    Second  thousand,  price  Is. 

Posology.  Posological  Tables  :  a  Classified  Chart  of  Diseases,  show- 
ing at  a  glance  the  Dose  of  every  Officinal  Substance  and 
Preparation.  For  the  use  of  Practitioners  and  Students.  By 
Handsel  Griffiths,  Ph.D.,  L.E.C.P.,  etc.,  late  Professor  of 
Chemistry,  Ledwich  School  of  Medicine.  Fourth  edition, 
price  Is. 

Posology.    The  Pharmacopceial  Companion  to  the  Visitin  2;  List. 
A  Posological  Table  of  all  the  Medicines  of  the  British  Phar- 
macopojia,  arranged  according  to  their  action.    By  R  T  H 
Bartley,  M.D.,  M.B.  Lond.,   Surgeon   to  the  Bristol  Eye 
Hospital.    Second  edition,  price  6d. 

Post-Mortems.  Hand-book  of  Post-Mortem  Examinations,  and  of 
Morbid  Anatomy.  By  Francis  Delafield,  M.D.,  Curator  to 
Bellevue  Hospital,  New  York.    Price  15s. 

Protoplasm.    See  Theories  of  Life. 

Sewage.  The  Sewage  Question:  Eeports  upon  the  Principal 
Sewage  Farms  and  Works  of  the  Kingdom,  with  Notes  and 
Chemical  Analyses.    By  the  late  Dr.  Letheby.    Price  4s.  6d. 

enaWe  locafauthori^^^  nnl'St'  ^]"^'      Pl'-'""^  the  subjeet  in  a  proper  light,  will 

?he  quisUoL?  an^^  P--ive  the  actual  t'ruths  of 

^^^^-P  S'o^'^'?/ By  Erasmus  Wilson,  F.RS, 
V  1  ■  i'  yice-President  of  the  Royal  College  of  Surgeons, 
_  England.    (See  chapters  in  Gant's  "  Surgery  ") 

Skm.  Some  Diseases  of  the  Skin  which  are  produced  by  deran-e- 
"Sf  n  i  t^,  ^'^I^^ous  System.  By  T.  Stretch  Dowse,  M.D., 
^.KC.P.  Ed.  Pliysician  to  the  Hospital  for  Paralysis  and 
H^'Sf:    pie  2s'"""'  Department,  Charing  Cross 

^^''"t'n  v.''\"'m  ^^}^S-''^ovm  and  other  Diseases  of  the  Skin,  due 
to  ^egetoid  Parasites.    By  Jas.  Startin,  M.RC.S.    Price  Is. 
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Sphvffmoerraph.    The  Use  of  the  Sphygmograph  in  Surgery.  By 
F.  A   Mahomed,  M.D.,  M.KC.P.  Lond.,  Medical  Registrar, 
Guy's  Hospital.    (See  chapter  in  Gant's  "  Surgery.") 
Surgery.    The  Science  and  Practice  of  Surgery,  being  a  Complete 
Text-book.    With  special  chapters  by 

Wm.  Adams,  F.E.C.S.,  Deformities. 

Eobt.  Barnes,  M.D.,  P.R.O.P.,  Obstetrics. 

Morell  Mackenzie,  M.D.,  The  Throat. 

F.  A.  Mahomed,  M.D.,  The  Sphygmograph. 
.  Hy.  Power,  F.K.C.S.,  Ophthalmic  Surgery. 

Laidlaw  Purves,  M.D.,  Aural  Surgery. 

C.  S.  Tomes,  M.A.,  Oxon,  F.R.S.,  Dental  Surgery 

Prof.  Erasmus  Wilson,  F.R.S.,  The  Skin.  , 
By  Frederick  J.  Gant,  F.RC.S.,  President  of  the  Medical 
Society  of  London,  Senior  Surgeon  to  the  Royal  Free  Hospital 
Second  edition,  illustrated  by  nearly  1000  engravings,  new  and 
original,  in  2  vols.,  price  31s.  6d. 

"  Gauf  3  able  and  laborious  work  must  be  commended."— r/te  Lancet  t„,,,.,w1 
"Does  credit  to  the  author's  thorough  surgical  knowledge.  .,_ 
•   "  WiU  become  one  of  the  most  popular  Surgical  Text-books  in  the  Enghsh  language. 

'''^'*X''^f;y  complete  and  tmstworthy  guide  to  practice."-im'cZ;c«.i  Times. 

Surffery.  Aids  to  Surgery.  By  George  Brown,  M  E. C.S.  Gold 
Medahst,  Charin-  Cross  Hospital,  Author  of  "Aids  to 
Anatomy."    Price  Is.  Cd.  cloth.  Is.  paper  wrapper. 

Surfferv.  The  Text-book  of  Operative  Surgery.  From  the  French 
of  Professors  Claude  Bernard  and  Huette.  With  bS  plates. 
Text  edited  and  re-written,  by  Arthur  Trehern  Norton, 
F  E  C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  St.  Mary  s 
Hospitai.    Price,  plain,  25s.  ;  coloured,  half-calf,  50s. 

"  Of  the  highest  merit  as  a  guide  to  operative  surgery."-S(u<Ze««s  Journal. 

Surfferv.    Abstracts  of  Surgical  Principles  for  Medical  Students 
By  Thos.  Annandale,  F.RC.S.,  F.R.S.,  Surgeon   to,  and 
Lecturer  on  Surgery  at,  Eoyal  Infirmary,  Edinburgh.  Price 
7s.  6d. 

Surfferv    A  Manual  of  the  Operations  of  Surgery,  for  the  use  of 
^  f  enL'  Students,  etc.    By  Joseph  Bell  F.R.C  S  ,  Lecturer  on 
Surgery,  Eoyal  Infirmary,  Edinburgh.    Third  edition,  price  6s. 

Teeth.  Dental  Surgery.  By  Chas.  S.  Tomes,  M.A.  Oxon,  F.ESv 
(See  chapters  in  Gant's  "  Surgery.") 

Teeth.  Movable  Atlas  of  the  Teeth  and  Ear.  By  Professor  WiT- 
KOWSKL    (See  Anatomy.) 

Teeth.  The  Dental  Student's  Note-Book.  By  Oakley  Coles, 
L  D.S.    Second  thousand,  price  2s.  6d. 

TliPnripc,  of  Disease.    The  Germ  Theories  of  Infectious  Diseases. 

^^'bTjohn  Drysdale,  M.D.,  F.R.M.S.,  President  of  the  Liver- 
pool Microscopical  Society.    Price  Is. 
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Theories  of  Disease.  A  Parasitic  or  Germ  Theory  of  Disease  : 
the  Skin,  Eye,  and  other  affections.  By  Jabez  HoUG,  M.E.C.S., 
Consulting  Surgeon  to  the  iioyal  Westminster  Ophthalmic 
Hospital.    Second  edition,  price  2s.  6d. 

Theories  of  Life.  The  Protoplasmic  Theory  of  Life.  Containing 
the  Latest  Researches  on  the  subject.  By  John  Drysdalk, 
M.D.,  F.E.M.S.,  President  of  the  Liverpool  Microscopical 
Society.    Price  5s. 

"  Subjects  beyond  the  palo  of  pi'ociso  knowledge  are  treated  of  in  a  manner  which  wiU 
quite  repay  j^erusal." — Nature. 

Theories  of  Life.  Life  and  the  Equivalence  of  Force.  By  the 
same  Author. 

Part  I.  Historical  Notice  of  the  Discovery  of  the  Law  of 
Equivalence  of  Force.    Price  Is. 

Part  II.  Nature  of  Force  and  Life  :  containing  the  Harmony 
of  Fletcher  and  Beale.    Price  Is.  6d. 

"  We  cannot  part  from  this  work  without  xiraising  the  calm  and  excellent  spirit  in  which 
the  subject  is  handled." — The  Examiner. 

Theories  of  Life.  Can  we  Prolong  Life  1  An  Enquiry  into  the 
Causes  of  Premature  Old  Age  and  Death.  By  C.  W.  De  Lacy 
Evans,  M.R.C.S.    Price  5s. 

"A  good  account  of  the  somatic  changes  which  occur  with  the  advance  of  age."  

Tlie  Lancet. 

"  This  is  a  very  ingenious  and  interesting  book." — Chemist  and  Druggist. 

Therapeutics.  Modem  Medical  Therapeutics.  A  compendium 
of  recent  Formula  and  Specific  Therapeutical  directions,  from 
the  practice  of  eminent  Contemporary  Physicians,  English, 
American,  and  Foreign.  Edited  by  G.  H.  Napheys,  A.M.,  M.D. 
Seventh  edition,  price  18s. 

"  No  one  who  carefully  peruses  this  work  can  feel  surprised  at  the  demand  for  it ;  edition 
after  edition  sells  with  great  va.^iihtj."—  Medical  Press. 
"  A  summary  of  the  best  modes  of  treatment."—  Fi-actitioner. 

"  The  volume  will  supply  what  many  practitioners  are  often  anxious  to  possess  for  reference 
in  the  practice  of  then-  a,rt." —Glasgmo  31edical  Journal. 

Therapeutics.  Modern  Surgical  Therapeutics.  ;A  Compendium 
of  the  most  recent  rormul£e,and  specificTherapeutical  directions; 
from  the  Practice  of  eminent  contemporary  Physicians  and 
Surgeons,  English,  American,  and  Foreign.  Edited  by  G.  H. 
Napheys,  A.M.,  M.D.    Sixth  edition,  price  18s. 

'I Of  much  value  to  the  surgeon  and  genei-al  practitioner." — Neio  York  Ikdical  Journal. 
■'  Invaluable  to  every  practising  physician." — Neio  York  Medical  Record. 
"  AH  that  is  m  the  book  is  good."— FhiladeliMa  Medical  Times. 

Therapeutics.    The  Therapeutics  of  Gynaecology  and  Obstetrics, 
comprising  the  Medical,  Dietetic  and  Hygienic  Treatment  of 
Diseases  of  Women  as  set  forth  by  Contemporary  Specialists 
Edited  by  W.  B.  Atkinson,  A.M.,  M.D.    Price  15s.  (See 
Obstetrics.) 

Throat.  Movable  Atlas  of  the  Throat,  and  the  Mechanism  of 
Voice,  Speech,  and  Taste.  By  Prof.  Witkowski.  (See 
Anatomy.)  ^ 

Throat.  Diseases  of  the  Throat.  By  Morell  Mackenzie,  M.D. 
(bee  chapters  m  Gant's  "Surgery.") 
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Throat.  The  Throat  and  its  Diseases.  A  Practical  Guide  to  Diag- 
nosis and  Treatment.  AVith  100  typical  illustrations  in  chromo- 
lithography  (seven  colours)  and  50  wood  engravings,  designed  , 
and  executed  by  the  Author,  Lennox  Browne,  F.K.C.S.  Ed., 
Senior  Surgeon  to  the  Central  London  Throat  and  Ear  Hospital, 
Surgeon  and  Aural  Surgeon  to  the  Eoyal  Society  of  Musicians, 
etc.    Price  18s. 

Throat.  Affections  of  the  Throat  and  Larynx.  By  Arthur 
Treiiern  Norton,  F.Il.C.S.,  Surgeon  to  St.  Mary's  Hospital. 
Second  edition,  illustrated,  price  6s. 

"Short,  simple,  and  thoroughly  practical  instruction."— iUwi/t-af  Ttnies. 

Throat.  Lessons  in  Laryngoscopy  and  PJiinoscopy  :  including  the 
Diagnosis  and  Treatment  of  Diseases  of  the  Throat  and  Nose. 
Illustrated  with  hand-coloured  plates  and  woodcuts  By 
Prosser  JAi^iiiS,  M.D.,  M.R.C.P.,  Lecturer  on  Materia  Medica 
and  Therapeutics  at  the  London  Hospital,  Physician  to  the 
Hospital  for  Diseases  of  the  Throat,  etc.  Third  edition,  price 
5s.  6d. 

Urine  The  Urine.  A  Guide  to  its  Practical  Examination.  By 
Prof  J  Tyson  MD.,  Professor  of  Morbid  Anatomy  m  the 
University  of  Pennsylvania,  and  President  of  the  Pathologial 
Society  of  Philadelphia.    With  numerous  illustrations,  price  5s. 

Veterinary  A  Text-book  of  Veterinary  Obstetrics,  including  the 
diseases  and  accidents  incidental  to  pregnancy,  parturition  and 
early  a^e  in  the  Domesticated  Animals.  By  George  Fleming, 
F  R  C  V  S  F  G  S.,  President  of  the  Royal  Veterinary  College, 
(Editor  of'"  The  Veterinary  Journal.")  Price  30s.  cloth,  copiously 

Evili' p^g??mp;oBseB  upon  the  reader  the  highest  sense  of  the  exceptional  leax-ning  and 

^°?'^ms  mSdS'alc^d^^^^^^^^  --Pi'^*^      ^'^•'^'^  •'^"^  "^^^"^  °' 

'""'no" ml^wr^akel  axt^^^  Stoek-hreeding  can  dispense 

■with  this  work."— iiwe  Stoc/.- /oar/wtJ.  _     i  tit   t  • 

Veterinary.  A  Text-book  of  Pathology  and  Practical  Medicme. 
By  the  same  Author.    (In  preparation.) 

Veterinary.  Animal  Plagues,  their  History,  Nature,  and  Treat- 
ment.   By  the  same  Author.    Price  15s. 

Veterinary.  The  Contagious  Diseases  of  Animals  :  their  influence 
on  ?lT  wealth  and  health  of  the  nation.  Read  before  the 
Society  of  Arts.    By  the  same  Author.    Price  6d. 

Veterinary.     A  Manual  of  Veterinary  Sanitary  Science  and 
PoUce,^embracing  the  nature,  causes,  and  sy-Pt^-^^^..^;^^^ 
in  Cattle,  their  prevention,   treatment,  etc.     By  the  same 
Author.    2  vols.,  price  36s. 

Veterinary.  Practical  Horse-Shoeing.  By  the  same  Authoi. 
Third  edition,  price  2s. 
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Vetsrinary.  The  Principles  and  Practice  of  Veterinary  Surgery  ; 
embracing  the  Surgical  Patholojjy  of  all  the  Domesticated 
Animals.  By  Wm.  Williams,  F.R.C.V.S.,  Principal  and  Pro- 
fessor of  Veterinary  Medicine  and  Surgery  at  the  New  Veteri- 
nary College,  Edinburgh.  With  140  illustrations.  Third 
edition,  price  30s. 

Veterinary.    The  Principles  and  Practice  of  Veterinary  Medicine. 

By  the  same  Author.    Second  edition,  with  plates,  price  30s. 
Veterinary.     A  Text-book  on  the  Examination  of  Horses  as  to 

Soundness.     A  course  of  Lectures  delivered  at  the  Royal 

Veterinary  College,   Edinburgh.     By  Professor  Fearnley. 

With  an  Appendix  on  the  Law  of  Horses  and  Warranty. 

Illustrated,  price  7s.  6d. 

Veterinary.  Lessons  in  Horse-Judging,  with  instructions  on  the 
Summering  of  Hunters.  By  the  same  Author.  Illustrated, 
price  4s. 

Veterinary.  The  Four  Bovine  Scourges  :  Pleuroneumonia,  Foot 
and  Moutli  Disease,  Cattle  Plague,  and  Tubercle ;  with  an 
Appendix  on  the  Inspection  of  Live  Animals  and  Meat.  By 
Thos.  Wallet,  Principal  and  Professor  of  Veterinary  Medicine 
and  Surgery,  Edinburgh  Eoyal  Veterinary  College.    Price  16s. 

Veterinary.  The  Management  and  Diseases  of  the  Dog.  By 
J.  W.  Hill,  F.R.C.V.S.    Copiously  illustrated,  price  10s.  6d. 

"  Contains  much  valuable  information."— TAe  Field. 
"An  excellent  and  complete  manual." — The  Standard. 

Veterinary.  The  Diseases  of  the  Ox,  their  Causes,  Symptoms, 
and  Treatment.  By  the  same  Author.  Copiously  illustrated. 
(In  the  Press. ) 

Veterinary,  The  Diseases  of  Live  Stock,  and  their  most  Efficient 
Remedies ;  including  Horses,  Cattle,  Sheep,  and  Swine  :  being 
a  Popular  Treatise,  giving  in  brief  and  plain  language  a  descrip° 
tion  of  all  the  usual  diseases  to  which  these  animals  are  liable, 
and  the  most  successful  treatment  of  English,  American,  and 
Continental  Veterinarians.  By  Lloyd  V.  Tellor  M  D  V  S 
Price  10s.  6d. 

Veterinary.  Strangeway's  Veterinary  Anatomy.  Revised  and 
Edited  by  J.  Vaughan,  F.L.S.,  F.Z.S.  Second  edition,  price 
24s.  ^ 

Veterinary.  Anatomical  Outlines  of  the  Horse  By  J  A 
McBride,  Ph.D.,  M.R.C.V.S.  Second  edition.'  Revised' and 
enlarged  by  T.  Walter  Mayer,  F.R.C.V.S.,  Examiner  at  the 
Royal  Vetermary  College.    Illustrated,  price  8s.  6d. 

Veterinary.  Horses  :  their  Rational  Treatment,  and  the  Causes  of 
their  Premature  Decay.    By  "Amateur."    Price  5s. 

Veterinary.    An  Abridgment  of  the  Above.    By  the  same  Author 
Price  Is, 
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PERIODICAL  PUBLICATIONS. 

The  Medical  Press  and  Circular.  Established  1838.  Published 
every  Wednesday  in  London,  Dublin,  and  Edinburgh.  One  of 
the  oldest  and  most  influential  Medical  Journals.  Price  5d. ; 
£1  Is.  per  annum,  post  free,  in  advance. 

The  Student's  Journal  and  Hospital  Gazette.  A  Fortnightly 
Review  of  Medicine,  Surgery,  and  the  Collateral  Sciences.  The 
only  Paper  that  represents  the  whole  body  of  Medical  Students. 
Price  4cl.  ;  7s.  6d.  per  annum,  prepaid. 

The  Veterinary  Journal,  and  Annals  of  Comparative  Patho- 
logy. Edited  by  George  Fleming,  F.E.C.V.S.,  President  of 
the  Eoyal  College  of  Veterinary  Surgeons.  Monthlj^  price 
Is.  6d.  ;  18s.  per  annum,  prepaid. 

The  Analyst.  The  Official  Organ  of  "The  Society  of  PubHc 
Analysts."  The  best  Journal  for  Medical  Officers  of  Health, 
Sanitarians,  and  those  interested  in  the  purity  of  Food,  Drugs, 
&c.,  monthly.    Price  6d.    5s.  per  annum,  if  paid  in  advance. 

Quarterly  Journal  of  Inebriety.  Published  under  the  auspices 
of  The  American  Association  for  the  Cure  of  Inebriates.  Price, 
2s.  6d.  each  ;  10s.  per  annum,  post  free. 

The  Journal  of  Psychological  Medicine  and  Mental  Patho- 
logy. Edited  by  Lyttleton  S.  Forbes  Wixslow,  M.B., 
D.C.L.  Oxon.,  Lecturer  on  Mental  Diseases.  Charing  Cross 
Hospital.  Half-yearly,  April  and  October,  price  3s.  6d. ;  7s 
per  annum,  post  free,  prepaid. 


DIRECTORIES. 

The  Irish  Medical  Directory  (Annual).  A  Directory  of  the 
Profession  in  Ireland  ;  their  Residences  and  Qualifications  ;  the 
Public  Offices  which  they  hold,  or  have  held;  the  Dates  of 
Appointments;  and  published  writings  for  which  they  are  dis- 
tinguished, etc.,  together  with  the  various  Acts  of  Parliament 
relating  to  the  Medical  Profession  at  large,  price  6s. 

The  Medical  Register  and  Directory  of  the  United  States  of 
America.  Containing  the  Names  and  Addresses  ot  about 
70,000  Practitioners.    Second  issue,  price  30s. 

Anuario  del  Comercio.  Commercial  Directory  for  Spain,  its 
Colonies  and  Dependencies.  Containing  500,000  Names  and 
Addresses  of  the  Commercial  Houses,  Public  Officers,  Offices, 
etc.,  etc.    Annual,  price  20s.  net. 


*»*  Single  copies  of  any  work  sent  post  free  in  the  United  Kingdom,  on  receip 
of  published  price. 

Any  work  not  on  this  Catalogue,  will  be  procured  and  sent  immediately  on 
receipt  of  order  with  remittance  or  reference. 

Special  terms  m.ade  for  large  purchases,  the  furnishing  of  libraries,  and  shipping 
orders. 

Messrs.  Bailliere,  Tindall,  and  Cox  have  special  facilities  for  the  disposal  of 
author's  works  in  the  United  States,  and  abroad  ;  being  in  almost  daily  com- 
munication with  the  piincipal  houses  and  agents. 

Messrs.  Bailliere,  Tindall,  and  Cox  are  the  specially  appointed  Agents  for 
"'The  Revue  des  Deux  jNfondes." 


Revue  Scientifique  de  la  France  et  de  I'Etranger. 
Revue  Politique  et  Litteraire. 

Revue  Philosophique  de  la  France  et  de  I'Etranger. 
Revue  Mensuelle  de  Medecine  et  de  Cli-irurgie. 
Le  Progres  Medical. 

The  Following  Valuable  Scientific  Dictionaries  are  in  course 
OF  Publication  in'  French. 

£  s.  d. 

Dictionnaire  de  Chimie  pure  et  appliquee,  en  livraisons  ...046 

Dictionnaire  de  Medecine,  de  chirurgie,  et  d'hygiene 
veterinaires.  Edition  entierement  refondue  par  A.  Zundel,  en  6 
parties  ...  ...  ...  ...  ..  ...  ...300 

Dictionnaire  Eneyclopedique  des  Sciences  Medicales 
publie  par  demi-volunie  de  chacun  400  pages  et  en  quatre  series 
simultanees  :  la  premiere,  commencant  par  la  lettre  A  ;  la  deu- 
xieme,  par  la  lettre  L  ;  la  troisieme,  par  la  lettre  Q,  et  la  qua- 
trieme  par  F.      ...  ...  ...  ...  ...  ...060 

Nouveau  Dictionnaire  de  Medecine  et  de  chirurgie 

pratiques,  d'environ  32  volumes,  chaque       ...  ...  ...    o  10  o 


